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More and more ceramic pro- 
ducers are turning to the use 
of “CARBOFRAX"’ silicon 
carbide Kiln Furniture. Opera- 
ting reports based on a variety 
of service conditions endorse 
its superior characteristics. 
These are summarised, with 
resulting benefits, as: 


High resistance to thermal shock 
provides freedom from cracking. 


Exceptional load carrying 
strength at elevated tempera- 
tures permitting use of thinner 
tile. 


Absence of boiling and blistering 
eliminating ware spotting 


High refractoriness to avoid 
warping and cracking. 


A thermal conductivity about 10 
times that of fireclay means 
more rapid uniform heat flow 
to ware. 


o. 47 Vol. IV 


We shall be happy to give 
you the benefit of our unique 
experience in this field. 
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INTRODUCING myself should hardly be necessary 
seeing that so many already know my relation to 
borax, boric acid and a host of other boron products 
used in industry and in the home 
The time has arrived, however, for me to come out 
into the timelight and say something more about 
myself, where | am tound, what I do and 
how doit 
I} hope my messages will interest you, 


Yours faithfully, 


BORAX CONSOLIDATED, LTD We 
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THE FUEL FRONT 


unsausfactory negouations which are taking place between the 
National Coal Board and the National Union of Mineworkers is ot 
concern to the whole of British industry. but particularly so in the case 
of the ceramic industry, where fuel usage is an important item on the cost 
schedule. 

When one looks at the capital investment programme for electricity and 
gas, and these are in turn correlated with the gloomy forecasts of coal pro- 
duction emanating from the National Coal Board, the lack of integration 
within the fuel industries becomes very apparent. Quite obviously the 
major problem is to produce the quantity of coal necessary to keep the 
new gas-making and electrical generators fed, otherwise they represent a 
wasted national capital investment. 

The National Coal Board, in spite of high prices to the consumer, ts still 
losing between two and three shillings per ton on all the coal it disposes of 
Orthodox mechanisation has been introduced without any corresponding 
effect upon the output per man-shift. Either the National Coal Board ts 
right in its statement that it cannot produce substantially more than its 
present output or else it is wrong. If it is wrong it is time that the extent 
of its error was pointed out. If it is right. quite obviously again. the 
distribution of our fuel resources must be reviewed. On the other hand, if 
it is confirmed that with our present mining construction the coal output is 
limited to the figures given by the National Coal Board, then the greatest 


proportion of the nation’s capital investment in fuel must surely be directed 
towards the sinking of new shafts and tackling the business of coal-getting 


in a satisfactory manner 
In this respect the recent remarks made by the Managing Director of 


Power Jets Ltd.. in which he recommended greater use of oil in industry to 


conserve our one national asset. namely coal. are well worth consideration 
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CERAMICS 


abrasive materials spelt ruin to spray guns 
until DEVILBISS -AEROGRAPH 


introduced 


NITRA-ALLOY 
Soc NOZZLES AND NEEDLE TIPS 


With highly abrasive finishing materials, it ts the 


4 


novzle and needle-tips that take the puntshment 
YPE DOA DeVilbiss: Aerograph supplied the answer 
Nitra-Alloy, which greatly increases the life of 
guns used for spraying ceramic tinishes etc. On all 
spray equipment, you keep that extra jump ahead 
that means really competitive production, if you 
standardise De Vilbiss:Aerograph spray guns and 


ancillaries. Write for descriptive catalogue 9J 


DEVILBISS 
AEROGRAPH 


Sets the pace in spraying 


The Aerograph Co. Ltd., Lower Sydenham, London, S.£.26. Tel: Sydenham 6060 (8 lines) 
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CERAMICS 


STRESSES AND STRAINS 
IN GLAZES 


Their Measurement and Importance in the 
Ceramic Industries 


(SPECIALLY 


‘THE crazing of glazes has always 

been a fault which recurs from 
time to time to harass the potter. In 
earlier times it was regarded some 
what as an unavoidable evil, and since 
crazing is often regarded as a sign o! 
antiquity ware, has beea 
deliberately brought about in modern 
reproductions by using the so-called 
“crackle glazes.” 


Crazing and Peeling Due to Differences 
in Contraction 

In later times the mechanism ot 
crazing has become better understood, 
and it is less of a problem than it was 
say fifty years ago. Crazing and 
peeling arise from strains or stresses 
set up in the glaze as a result of 
differences contractions between 
body and glaze after the latter has 
become rigid. This was put forward 
in 1876 by W. Schumacher’ to explain 
crazing. It was thought that’ the 
solution to the fault was to equate 
the expansions of body and _ glaze. 
and much work was done tn studying 
the effects of glaze components 
on the expansion (or contraction) 
characteristics. 


Shape of Ware Has Influence 

J. W. Mellor pointed out that when 
the body contracts more than the 
glaze, the latter is put into compres- 
sion, and, when the reverse holds, 
into tension. The first condition 
conduces to peeling and the latter to 
crazing. He also examined mathe- 
matically the effect of the shape of 
the ware, and concluded that crazing 
was less likely on a curved than on 
a flat surface, but that peeling was 
more likely on curved surface 
Crazing was more likely to 
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Practical 


happen with thick glazes 
these 


experience confirms some of 
conclusions 


Calculation of Glaze Expansion 

It would seem, at first sight, that 
the determination of glaze and body 
expansions should enable a prediction 
to be made of the likelihood of stresses 
and strains being set up in cooling 
a glazed article The difficulty ot 
practical determination of the expan 
sion coefficient is that, in the case ol 
the glaze, the test-piece must be made 
by first melting the ingredients 
together It as then reheated to 
determine the expansion characteris 
tic. The assumption has to be made 
that no change occurs in the glaze 
self as a result of the re-heating 

A. A. Winklemann and Fk. O 
Schott and S. English and W. S 
Turner’ and others have shown that 
the expansion coefficients of glazes 
cin be calculated from a knowledge 
of the composition To each com 
ponent oxide can be assigned an 
expansion factor, and the total expan 
multiplying the 


sion is obtained by 
percentage of each oxide by the 
appropriate factor and adding’ the 


results. The temperature at which a 
glaze solidifies, and therefore at which 
stresses and strains begin to develop. 
also depends on the glaze composi 
tion. It should be added that the 
subsequent behaviour of a glaze does 
not always agree with what might be 
expected from calculations This ts 
not unexpected, for the elasticity 1s an 
unknown factor and may be expected 
to vary with glaze composition 


Importance of Glaze Compression. 
H. W. Webb 


showed that to avoid 
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bodies il Wit 
port flo p the glaze into com 
pressior ind that the former idea 
Mat thre ma od expansions 
hould Wa erroneou The 
udadc contraction at approx ( 
due to the transtormation ol to 
cristotl ite hown to be of Vital 
reneraling this 
4 

Previous Observalions that the total 
lca content of earthenware bodies 
hould be greater than 73 per cent 
\ Hie ith’) and that harder biscuil 
firing would improve crazing resist 


were hown to be etlective 

i result of increasing the formation 
of erimtobalite in the tree quartz in the 
body 


Moisture Expansion 


One of the bugbears of the pottery 


industry has been the insidious torm 
of crazing © illed delayed In 1929 
H Schurecht and G Pole 


howed that porous bodies particu 
lar, expanded when exposed to atmos 
pheric With vitreous bodies 
the expansion sull observed but 
on a very much diminished level 


moisture 
Was 


Ihe etlect of this expansion to 
offset any compression deliberately 
put on the glaze ind, in time, i may 
neutralise at and eventually put the 
glaze oto tension Crazing then 
occurs and the time required for thts 
to happen will depend on the degree 


of compression pul on the vlaze 


initially. and the magnitude ot the 


nomture expansion It has always 
been assumed that the glaze itsell 
exhibits no changes n volume as 1 


contraction or morsture 


Niodern 


these effects are 


result of altel 


expansion measurements 
that 
nevhyible 
crazing Thus I 
Zsolnay that 
ippreciible change in the vlaze stress 
stored ino a dry atmosphere 
for five vears. He concluded that any 
change would have been due to alter 
glaze, 


how very small 
factors in del ived 
Matty asovsky 


there 


id are 


showed was no 


ol ware 


contraction in the since 
monture expansion was prevented 
the dry Since no change 
was recorded he concluded that after 
was a neghgible factor in 


Evidently the reaso 


atmosphere 


contraction 


delay ed crazing 


for the relative freedom of vitreous 
ware from crazing is to be assigned 
to the relative absence of morsture 


expansion in the body 


he auloclave test for 


largely on 


bod\ 


The etheacy of t 
vlazed 
the moisture 


ware depends very 
expansion in the 


produced by the action ol the steam 


Autoclave Tests 
Since the stresses or strains set up 
gluze are ol 
in service, the methods 
them are ol some 
general must 


types ol 


Wm a 
its behaviour 


ol measure 


such importance in 


importance In one 
differentiate between 


ipparatus for this purpose 


Iwo 


(a) that suitable tor research 
work: 
(hy that suitable for control ot 


production 
works control some simple and 
ipparatus is 


Or 
relativels 
required 


inexpensive 
This) usually 
heating 


consists ol 
and cooling 


some means ol 

the ware, with or without steam, until 
crazing occurs The result’ of such 
tests is then related to the known 
behaviour of ware in-service, and 


used as a vard stick accordingly 

heating and cooling 
lengthy for routine 
nowadays 


In general, 
eveles are too 
tests and most. tactories 
subject the ware to the action of steam 
under pressure As already pointed 
out. this superimposes the effect: ot 
morsture expansion on that of thermal 


shock. The methods adopted vary, 
some using hourly cycles of heating 
under steam pressures of 40-50 Ib 


yy. in. followed by immersion in cold 


water. and. others continuing the 
heating under pressure ull crazing 
occurs without cooling in 
Wialel 


Modern work indicates that the 


effect of hot steam is much greater 
than that of hot water, and that the 
morsture expansion occurs mainly in 
the first hour or two of heating. It 


Is important to allow the steam to 
penetrate to the body either through 
the sorting masks, or by grinding ofl 
a little of the Ten to twelve 
eveles of heating to S50 Ib. sq. in. in 
team tollowed by cooling in water ts 
saustactory for earthen 
Some ware attains twenis 
eveles before crazing this 
Bone china and vitreous bodies attain 
even higher values Wall tiles show 
a high moisture expansion and seldom 
survive more than six cycles of the 
ibove conditions 


vlaze 


regarded as 


ware 
tesi 


I. Mattvasovsky-Zsolnay (loc. cit.) 
has suggested that | hr. at 150) Ib 
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CERAMICS 


GIVES ADVANCED TEMPERATURE INDICATION, 


RECORDING & CONTROL 
OVER 50,000 INSTALLATIONS THROUGHOUT THE WORLD 


lectromK Potentiometer Py rometers, by replacing 


onventional galvane 


Brown “I 
meter and exvclic balance mechanisms with simple 


high 


amplifier assembly, provide continuous measurement and 
phicity and of construction permit maintenance 
costs and reduce “time off-process”’ to a minimun specification 

{ ail or cither 


bulletins, CONTROL On-off, proportional and 
Derivative action also av; 
Road - Perivale - Greenford - Middx 
- Lanark - Scotland 

- Stockholm Zurich 


vith au operation 


electric. or ait operation. 


HONEYWELL-BROWN LIMITED: | Wadsworth 
Works and Scottish Sales Office: Blantyre 


Affiliated Companies : Amsterdam - Brussels - Paris 


BRITISH MADE Patent Specit 


ADVANCED INSTRUMENTATION 
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elf-contained clectronie 
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CERAMICS 


MERCER 


GA‘JGE 


SILICA ROOD 


FURNACE SILICA TUBE 


CLAMP 


in. steam pressure is) equivalent 
to 3 hr at 100 Tb. sq. in. and that 
| hr. at 100 Tb. sq. in. is equivalent to 
hr. at 50 Ib. sq. in. He concluded 

tlho that wall tiles which would stand 

100) Tho sq. in. steam) pressure for 
> hr. in the autoclave test would not 
craze in twenty vears 

Modern research has shown. that 
with wall tiles the pinch of the 
cement used for fixing in contracting 
during setting may be a more potent 
cause of crazing than purely manutac 
turing ones, and the use of mastic 
solutions in place of cement has been 
recommended. This is used in, eg. 

America 


Determination of Thermal Expansions 

Where adequate laboratory facilities 
ire available itis possible to use more 
claborate) methods tor determining 
whether a glaze is in tension or in 
compression Mention has) already 
been made of determinations of the 
cocthcients of expansion of samples of 
the body and glaze These are deter 
mined with a simple apparatus con 
sisting of a tused silica tube fitted 
with a stop in which the sample ts 
heated (Fig. 1) The tube is clamped 
it the open end and the heating zone 
iS surrounded with a heating jacket 
made of electrical resistance wire 
covered with suitable insulation. One 
end of the test piece is held against 
the stop, which is fused into the tube, 
and the other butts on to a= tused 
silea rod whose movement ts recorded 
on a Mercer gauge. The temperature 
of the test piece is raised at the rate 
of about 200 per hour and the 
expansion noted at regular tempera 
ture intervals, these being recorded on 
a platinum thermocouple 

brom these readings the coefficients 
of expansion at various temperatures 
can be calculated and the differences 
between body and glaze deduced 


TEST PIECE 


Fig. |. Expansion apparatus 


These provide an indication of the 
state of the glaze and whether it is in 
tension or compression, though it 
does not measure the magnitude of 
the stress or strain. G. E. Merritt 
and C. J. Peters’ have made use of 
interferometric methods for expansion 
measurements on glazed ware 


Contraction Rings 

Another popular method ts the use 
of contraction rings. These have been 
described by H. G. Schurecht and 
G. R. Pole’ and H. E. Davis and 
Linders The rings are 
2-3 in. outside diameter when fired 
The thickness ts about } in. and the 
height of each ring about } in. They 
are glazed on the outside only. Lugs 
are provided on the rings. and after 
firing suitable reference marks are 
attached to these, such as ball-bearings 
or pieces of skim brass. The distance 
between the reference marks ts then 
measured with a vernier microscope 
and the ring is cut through between 
the reference marks. The shift in the 


PLUG THERMOCOUPLE 
~ 
TTY INSULATION 
TUNING 
FORK 
WIRE WOUND 
FURNACE 
WINDOW TELESCOPE 


PLUG 


Fig. 2. A.M. Blakely’s apparatus for 
measuring glaze stress 
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distance between the marks ts agin 
measured. If the glaze is in tension 
the marks will tend to spring apart 
and vice versa. 
Bowing of Tiles 


W. C. Bell in a revue of the 
methods used in assessing glaze fit, 


describes another method involving 
the bending of a tle or flat plate 
(cf. Hagar and Schofield). This was 


glazed on one side and, after firing, 
the bowing was measured by placing 
a horizontal metal bar mounted on 
legs on the tile surface, and measuring 
the bowing at various points with a 
Mercer type gauge fixed to the bar. 


Bending Bar Method 
W. Steger’ used a thin piece of the 
body glazed on one side only. This 


was clamped horizontally in an elec- 


CERAMICS 


edges. The tuning fork made 
from two extruded bars of the body 
about 6 in. long by In. thick 
The arms were separated by a piece 
of the same extruded body 1% In 
thick and the whole was stuck together 
with slip and biscuit-fired. The out- 
side faces of the fork were then 
sprayed with glaze and glost-fired 
Reference marks were then placed on 
the inside faces of the ends of the 
fork with refractory cement and it 
was hung vertically in an electric tube 
furnace (Fig. 2). This was fitted with 
windows so that the movement of the 
reference marks could be observed in 
a telescope. 

The furnace itself was built from a 
refractory tube wound with No. 26 
gauge platinum wire. It) sur 
rounded by a wider one and the space 
filled with suitable insulating material 


N 


Was 


(3 


Fig. 3. Indicating: (1) Section in N.W.-S.E. position seen through crossed 


prisms 
gypsum plate inserted. 


(2) Section in N.W.-S.E. position see through crossed prisms with 
(3) Appearance of glass thread viewed through crossed 


nicols and gypsum plate, showing method of determining whether glaze is in 


tric furnace and heated, while the 
movement of the free end, due to the 
pull of the glaze, was measured by a 


pointer and scale. The biscuit piece 
was about 20 mm. wide by 3 mm. 
thick and about 200-300 mm. long 


A depression on one side was filled 
with glaze and subsequently melted. 
Later a telescope with graduated 
evepiece was used to follow the bend- 
ing of the test piece. Steger used this 
apparatus to study the behaviour of 
various types of glazes and bodies 


Tuning Fork Method 

A. Blakely used similar 
apparatus and developed formulae 
which enabled calculations to be made 
of the stresses and strains in glazes 
from measurements of the movement 
of the arms of a tuning fork made 


from a body and glazed on the outer 


tension or compression 
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(after Smithson) 


\ thermocouple placed alongside the 
specimen recorded the temperatures 
It is not necessary to use platinum 
wire since no very high temperatures 
are required, and nickel-chromium or 
kanthol alloy wires can be used 
Blakeley developed formulae for 
calculating the stresses in) body and 
glaze from measurements of the 
deflection of the arms of the tuning 
fork. The derivation of these is out 
side the scope of this article, and for 
full details the reader ts referred to 
the original paper. In this way it was 


possible to obtain values for a num 
ber of glazes and bodies over a 
variety of temperatures the 
point where the glaze hardens. Above 


this of course, the glaze is molten and 
not under The results were 
plotted against temperature to give 
Stress or strain curves 


stress 
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dete yning Whether a glaze ts 
on oor tension is By the use 

the nolary . I} 
POrarisins microscope ni 


has been de scribed in some detail bs 
In this method a slice 
is through the glazed body 
using a dimond 
impregnated wheel Both sides of the 
ground down. with 


mm. thick 


piece ire. sothen 
leon carbide paste until the slice ts 
This shee is then 


placed on a slide ind viewed under a 


tbout | mm. thick 


microscope the polariser in the 
crossed position The glaze is placed 
in the slide so that at runs NW-SI 
Aith reference to the cross wires 1p 
the eyepiece Strain in the glaze ts 
indicated by a light ippearanee Ona 
k vround (hig 3) 

lo determine whether the vlaze 


n tension or compression the gypsum 


plate is” then inserted The glaze 
section may then appear blue 
yellow ind rotation through 90 


will change the colour trom one to 
the other To determine whether the 
blue indicates tension or compression 
when ‘the glaze ots viewed the 
NW-SI position Smithson 


mends taking a glass fibre and insert 


recon 


ing ait mn the same postition on. the 
nucroscope side On bending the 
coneave edge will be ino compression 
and the convex in tension The 
colours seen in the fibre will show 
whether the blue mdicates com 
pression OF tension ind vice versa 
This method useful indicating 
qualitatively 
vlazes 


The obvious disadvantages are that 


stresses and strains 


the test soa destructive one and that 
it will not work with opaque glaze 
With highly-coloured clear glazes the 
result obtained ire. Sstraignt 
forward The specimen should be 
immersed in ol of mounted i 
Canada balsam, since under dry con 
ditions it possible to. get colours 
indicating Slight) tension where none 
exists. Glass abnormally high in lead 
‘Iso give anomalous results, but this 
range ol 


does not occur in_ the 


COMPOSIELONS used tor ceramic glaze 


Results of Determinations 
Wi Ww hevel 


examining 


method used 
ill the results point 
in the same direction, namely that 
with porous bodies especially the glaze 
Should) be in) compression to avoid 


tion of the body 


izing. The degree of Compression 
vecessary will vary with the composi 
which turn 


fluences is morsture expansion 
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The™Repgalia pictured here was presented 
to Mr. D_N. S. Salt. president British 
Pottery Managers’ and Officials’ Associa 
tion, on the occasion of Annual Dinner 
held in Stoke-on-Trent on 13th Decem- 
ber, 1952. The President thanked the 
designer and Mintons Ltd.. who arranged 
for its manufacture, and Mr. Unwin and 
Mr. Nabay who guided the potting and 
decoration 
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CERAMICS 


ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR 
RADAR, RADIO § 

AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.O.T. 87404 
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CERAMICS 


German 
Ceramic Conference 1952 


Gs the eve of celebrating its 40th 
anniversary, the “Deutsche Keram 
ische Geselischatt eV (German Cera 
mic Society), recently held its 1952 Con 
ference at Goslar, old imperial cits 
hidden tn the Hartz mountains, mountains 
which have been made tamous by the 
legends of the Valkyrie 

If the existing DLK.G. under its present 
name, came into being on the 29th 
September 919, less than a vear after 
the cease-fire of the first world war, its 
real beginning voes back to 1913. when 
a Commission of Technical and Scientific 
Studies was tormed within the Federa 
tion of Ceramic Industries. In 1919 the 
DK.G. formed an independent group 
made up of all the specialists in the 
industry the manutacturers ot 
bricks and tiles to those of fine porce 
lain 


Record Membership 

Following the second world war it was 
not until 1949, after the formation of 
the Federal West German government, 
that Mr. Guillaume, Doctor of Engineer 
ing trom Beuil, was able to gather round 
him at Bonn, the new German capital, 
the remnants of the old DK G., with a 
view to once more going ahead Thanks 
to hes unceasing and untiring work, and 
to that of his colleagues, great strides 
forward are now being made At the 
conference at Bayreuth in 1950) there 
was an attendance of more than 400. At 
the spa of Bad Neuenahr in 19581, there 
were more than 600, whilst in the spring 
of this year, the DK.G. enrolled its 
1100th member, thus reaching its record 
number of 1929 

These figures give an idea of the work 
achieved by the DK G., its) d'rectors. 
Dr Guillaume and his colleagues. and 
last but not least Mr. Rechenberger, the 
managing director of the Society at the 
registered offices in Bonn, rue Reuter 

At the 1982 Conterence held at Goslar 
there were nearly a 1.000 people: many 
members came with their wives as well 
as a number of toreign guests including, 
Professor Yves Letord of Paris, Protes 
sor Andreasen. Mr. Berg, engineer, from 
the Roval Copenhagen Polytechic, Pro 
fessor Arvid Hedvall Doctor ot 
Neinecring from Gotebure. Sweden 
Mr. Erancesco Merlini, Doctor of En 
gineering trom Quinto, Firenze. many 
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businessmen from Sweden, Denmark, 
Holland, Italy, Switzerland, and trom 
France, the specialist in silk screen print 
ing, Mr. Dubuit of Paris. The Federal! 
Government was represented by Dr 
Seger-Kelbe of the Ministry of Nationa 
Economy, whilst many Polytechnics and 
Schools were represented by their dis- 
tinguished protessors The School ot 
Mines at Clausthal sent some of ther 
students 

Tuesday, the 23rd September was 
reserved tor meetings of the ditferent 
committees and sub-committees: on 
Wednesday, the 24th, there was a Board 
Meeting, followed by the Annual 
General Meeting Then, in the late 
afternoon, in the big testival hall of the 
“Odeon,” the conference was solemnly 
opened There was music by the Goslar 
Symphonic Orchestra, and a speech by 
Protessor W. Oelsen of the Academy of 
Mines at Clausthal, member ot the Max- 
Planel Institute on “The Science of High 
Iemperatures, from the Technical point 
ot view, Research, and Teaching.” 


Technical and Scientific Discussion 

The 25th September was a day of 
meetings. with technical scientific 
discussions held in the great marble hall 
ot the Achtermann Hotel This old inn, 
completely modernised, is built’ the 
ancient ramparts of the town, close to 
the famous tower trom which it takes its 
name. This was a very interesting and 
instructive day, and the hall, although 
large, was scarcely big enough to accom- 
modate the number of people who 
attended. 

First Mr. Lunghard of Selb spoke on 
the question of “The Worker in Relation 
to Industry.” then Professor Bontyes Van 
Beek trom Dehme-Bas Oeynhausen on 
“Art and Science in Ceramics,” followed 
by Dr. Adalb lein of Dusseldort on 
“Contemporary Ceramics.” whilst) Wim 
Muhlendyck from Hohr-Grenzhausen (a 
well-known centre of potteries, situated 
in’ Westerwald, near Coblenz) spoke 
about “Problems of the Workshop.” 

Iwo very interesting lectures were 
given by Professor Andreasen and En- 
gineer Berg, both of the Roval Copen- 
hagen Polytechnic, on “The Comparison 
of Detterent Methods ot Determinating 
Spec'fic Surfaces” and “The Influence ot 
Mixing Fine or Coarse Clay on. the 
Quality Betore Baking.” 
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Granulated 
(Decahydrate and Pentahydrate) 


Dehydrated 
(Anhydrous) 


Granulated 


IMMEDIATE 


DELIVERY 
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Then Mr. Dubuit. Eng. E.P.C.1. ot 
Paris. gave a speect on Progress 
n Machine tor Printing Ceramics ¢ 
the sereen Process in) Mass-productior 
[his was of great interest to man 
steners, a this method of decoration 
itthough used the Grermar 
ndust not n the 
ceran mdusts is no doubt that 
this new proces opel up wide th ds lor 
thie celal apert ind the were 
yreat | { the films tollowing 
the ecturs T hese ms howed the 
decoration of pots, ashtrays with tour or 
x sides, plates biscuit bering printed 
on the base and border simultaneously is 
two colours, etc Another tilm. followed 
with me less interest, although primar 


ntended tor the vlass industrs showed 
bottles being decorated at a speed totally 


insuspected up to date Phe last) film 


howed thie latest presentation ot 
Machines Dubuit. the new machine tor 
printing bottles by the use of thermo 


plastic enamels These enamels, solid at 


ordinary temperatures, melt at 50 to 100 
( and after passing through the screen 
winch made of metal mesh, acts as an 
electne element, solidits immediately on 


decorated, thus allowing 
directly 
greatly 


Dubuit, 


the object to be 
the printing of a second colour 
after the first Ihe lecture was 
praised to the honour of Mr 


and also the French ceramic industry 
whose members revealed many modern 
nstallations, etc at the recent Inter 
national Ceramic Conference held in 


Paris 


Professor Ulr. Hotmann of the Darm 
stadt Polytechnic spoke on the “Effects 
of Thixotrophie.” whilst Mr. J. Schutfler 


of Dusseldort gave a lecture on “Duty of 


the Planner and Builder tn avoiding the 
Dangers of Silicose’ Protessor A. Diet 
vel, a great ceramic expert, referred to 
the question of “Transparency in Porce 


lain in Relation to the Quality of Quartz 
Utilised.” whilst Eng. Lutsch of Erlangen 


ended this series of discussions with a 
study on “Testing High Tension Porce 
lain by Sound Rays 


This was a most instructive day, as we 
have already and was tollowed by 
private exchanges of tdeas between lec 
turers and listeners, in which suggestions 
and advice were given, all without any 
distinction of nationality. and with one 
common aim 


said 


NEW TYPE DUTCH FLOWER POTS 


types of flower pots have 

recent been evolved in’ Holland 
with the dea of providing better ventila 
tion and regulated water supply for plant 


new 


growth 

One of these, known as the “Walu 
pot and designed by well-known 
pottery artist A 1) Copter, consists ol 


the pot itself and a saucer in which it 
stands Instead of having the normal 
flat flower pot base the under part. ot 


the pot is curved, and. as well as having 


the usual central opening at the per 
meter of the curve, also has a numbet 
of holes tor ventilation purposes Also 


hase of the pot are 
stands 


nto the 
which the pot 
curve ol 


nceorporated 
four supports on 
Extending slizht beyond the 
small 


the base these illow a space 


between the atter and the inside of the 
sauce! When water is poured into the 
AUCE t covers the bottom hole ot the 
part does not reach the ventiiatior 
voles since they are higher the 

wimum water level of the sauce! In 
water and air can be 
i ed . the plant and the soil ts 
kept sweet and wh ‘ 

| S pot is rer immaterial of fine 


ver” and, greenish-yellow in colour, 1s 
made in four sizes 

The other pot has been produced by 
a well-known Dutch glassworks in co- 
operation with Prot. A. M. Prenger, of 
the Wageningen Agricultural College 
It is made up of an outer glass container 
and an inner porous pot which 1s glazed 
on its outer surface, with the exception 
of the base through which moisture can 
be absorbed When the fine porous 
inside pot ts placed in the glass container 


it rests on a number of ribs and the 
space between the two is. filled) with 
water. Moisture is taken in by the plant 


as required trom the porous walls of the 
inner pot While it will thus always 
have sufficient water so long as there ts 
water in the glass container the plant 
will not absorb more than it needs 

The level of the water can always be 
seen through the glass and it is possible 
to couple up several of these “Provista’ 
pots in series, DY means ot glass syphons 
with a reserve water supply. In this way 
quite long periods 


they can be lett tor 


without attention 

Both of the new pots are being made 
by the N. V. Nederlandsche Glasfabriek 
eerdam, of Leerdam. South Holland 
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We specialise in the design and manufacture of Lehrs and of Furnaces with 
working temperatures up to 1,150) C., and you are invited to consult us about 
your requirements. Whether you require a completely new installation or wish 
to Improve your existing plant, our Engineers will be glad to give vou the benefit 
of their specialised Knowledge and long experience, entirely without obligation 
We can offer really quick deliveries, and as well as installing the plant to your 
satisfaction we will instruct. your own) staff in its) operation, care and 
maintenance 

Write or telephone us today for a discussion as to how we can help you 
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is now nearly a century. since 


fofimann introduced his continu 
ous brick kiln into this country \t 
that time there was urgent need for 
better means of burning bricks. Brick 
machinery had been introduced a few 
years earlier, and the continuous kiln 
opened up the possibility of year 
round brickmaking with a lower fuel 
consumption than had before been 
possible 
Circular in shape, with central 
chimneys. there are still a few ol 
these old-time Hotimann kilns, deliver- 
ing bricks to the tune of nearly 
100,000 per week. It as to this original 
idea that numerous complications and 
trimmings have been added by later 
designers 
Hothmann, however, was the first to 
ipply the principle of regeneration to 
brick-burning, using cooling bricks as 
i regenerator and passing on the 
heat thus picked up for use in the 
firing and drying of bricks in another 
part of the kaln All other develop 
ments ino such kilns are subsidiary 
Hothmann’s orginal idea, which 
fuel consumption to one 


to 


reduced 
third. and some cases to one 
quarter of that used intermittent 
kilns for the same amount of work 


Modern Kilns and Methods 

Today's kiln designers usually build 
o suit the available raw material 
for tas on this that both output and 
quality depend. Although much may 
be done to alter the nature ol the 
taw material, ino the main ait on 
the right choice of kiln that success 
or ftatlure will rest He will be a 
happy man who can choose a kiln to 
meet the requirements of his own 


particular circumstances: for with the 
right kiln brickworks already 
half-way to success 

Methods of firing continuous kilns 
include feeding by hand. or use ot 


CONTINUOUS BRICK 
KILNS 


by CHARLES HILL 
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1utomatic stokers. Firing may be on 
to a dead-bo:'tom furnace, on to a 
grate, or into channels supplied with 
primary air. In addition, fuel may be 
ted either from ground level or, 
according to requirements of design 
and of the goods to be fired, from a 
firing floor situated over the chamber 
arches. 


Draught 

Draught, which has been called the 
life breath of the kiln, may be pro- 
duced naturally by chimney, or 
aruficially by fan. positioning a 
chimney or fan this should be set off- 
centre on one side or other of the 
kiln, and should be positioned halt- 
way along the kiln’s length. Such a 
position evens up the “pulling” power 
of fan or chimney If, on the con 
trary, the fan or chimney ts erected 
at one end of the kiln, there will be 
times when vapour and products of 
combustion will have to travel long 
distances to reach the tan or chim- 
ney In these circumstances more 
power will be used by the fan, or 
more coal will be consumed in main 
taining temperature at the chimney 
base 

In these days few designers recom 
mend chimney draught. This. requir 
ing as it does. a well-built’ chimney 
up to, say, TSO ft. in height. is a 
costly busimess The school ol 
thought which believes that chimney 
draught is cheaper than use of a fan 
1S hopelessly mistaken. No part of a 
works iS more neglected its 
chimney shafts. and chimney 
draught is) operated by con 
sumption of fuel. neglect adds con- 
siderably to this cost. Briefly, since a 
chimney uses the energy from the hot 
zuses of combustion as the source of 
its power, the draught) will vary 
according to the amounts of heat 
energy in the products of combustion 
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SPECIAL SHAPES of all sizes and designs 
quickly made in REFRACTORY CONCRETE 


Instead of waiting weeks (and even months) for delivery of specially 
Shaped firebricks, many Engineers cast their own in Refractory 
Concrete (composed of Ciment Fondu and crushed firebrick). 
Refractory Concrete is ready for use and of great strength and 
hardness in 24 hours, can be cast to any shape, requires no pre- 
firing, is stable under load up to 1,300 C. and has no appreciable 


after-contraction. 


Please write for further detatls and literature. 


LAFARCE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROvK STREET, LONDON, W.1. Telephone: MAYfair 8546 
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On the other hand while the cost ol 


fan draught 1 easy to compute, 
knowledve of Ain tan draught 1s tar 
from complete [here ire Cases 
which call for fans capable of extract 


ing 30.000 c. tt of au ind gases pel 
min. for an output of 90.000 bricks 
per week Another fan. however, will 
need to extract only 20.000 ¢c. tl. per 
min. for a much greater output 


Power Costs and Primary Air 

The cost of power consumed 
lubricants, ete., are sel against fan 
draught, but it as too olten over 
looked that heat 1s wasted in: produc 
ing chimney draught and heat costs 
money The writer believes that a 
properly designed fan provides the 
most economical means of producing 
draught. Compared with a chimneys 
a fan gives 4 higher finishing tempera 
ture, coupled with the highest possible 
transfer of heat to bricks trom the 


fuel consumed Other rdvantages 
which accrue are cooler working con 
ditions for burners setters ind 
drawers both im summer ind 
winter 


In the writer's opinion every con 
tinuous kiln should have a primary 
ult irrangement Such can be 
successfully fixed up in) continuous 
kilns of whatever type The secret of 
success with these arrangements lies 
in keeping flues and grates free from 
ishes dust ind heavy clinkers 

By their use the quality of goods 
ean be expected mnprove ind 
faster fire-travel to result) trom the 


highest possible production ol heat 


from. the fuel used Properly used 
primary air gives comptete com 
bustion, leaving only incombustible 
material im the vrates Shou'd these 
airways be neglected however, ind 


left to chanee. the guality of goods ts 
likely to decline Fire-travel is then 
reduced. trouble comes to the burner, 
and c'eaning oul the irrangement 
is an ordeal of dust, fire and fume 


Long and Narrow kilns 

Phe circular Hothmann kiln reigned 
supreme from [8S6-1866 when the 
first Ziz-Zagz kiln was introduced by 


one Arnold Buhret Compared with 
the Hoffmann it was of massive con 
struction with its firing tunnel 


arranged ino mannel which ensured 


an extremely long fire-t vel 


Inside the kiln. long. narrow cham 


bers are so constructed as to Cause 
the fire to travel in transverse direc 
tion to the centre wall of the kiln 
and. in alternate chambers in trans 
verse direction towards the outer kiln 
wall Therefore, the firing-tunnel 
doubles back upon itself —hence the 
name Zig-Zag 

In such a kiln, with its narrow face 
of fire. fan draught 1s ideal, and a 
high chimney is no longer required 
Fire-travel is rapid, and the kiln has 
vreat heating capacity Under good 
conditions it is possible to. fire and 
finish twenty-eight) chambers in 4 


week In the writer's opinion. the 
Zig-Zag is a good kiln, and from it 
engineering. facing and common 


bricks can be obtained 

Mistakes regarding Zig-Zag oul 
turn. however, are common, ind the 
following serves to illustrate this 
point. In an average Zig-Zag kiln of 
twenty-eight) chambers. weekly oul 
put would probably be about 250,000 
bricks: while ol inothe: 
design could deliver 300,000 bricks 
from only ten chambers The reason 
for this, of course, lies the 
difference in the chamber capacity of 
the two kilns. Fuel consumption 1 
the Zig-Zag kilns, however. would be 
smaller because the fire moves too 
rapidly to allow ot much loss of heat 
by conduction into walls ind arches 


English Kilns 

The “Ideal” kiln as an English kiln 
having a long, narrow, barre! arch 
In this kiln the sub-flues to the main 
air-passage act ina dual capacity 
first aS an exit for vapour and com 
bustion products later as 
channel furnace supplied with 
primary au 

The main flue to the fan of chim 
ney runs underground up each side 
of the kiln lengthwise direction 
This is exposed to the weather, and 
as it requires heating up al each 
round of the kiln, this may cause a 
heavy charge on fuel or power as the 
case may be 

Situated on the middle line of the 
wicket is a furnace equipped with a 
drop arch 3 ft. back This necessi 
tates a stepped back setting of the 
vreen bricks, and reduces capacity by 


one-third 
From this kiln 


he writer has pro 
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THE ANSWER TO 


youR 


i We are steadily producing 
; Mix-Mullers to all kinds of 
specialist requirements. 


In capacity ranges from 


1 10 cu. ft. to over 20 cu. ft. 
per batch. 
n corrosion - resistant 
material. 


With different weights of 


mullers. 
= With heating and cooling 
jackets. 


With vacuum attachment, 
dust cover, etc. 


Automatic loading and 
discharging devices. 


Battery of three No. 2 size August-Simpson Mix-Mullers. 


Sole Licencees and Manufacturers 
of the Simpson Mix-Muller for British 
Empire (excluding Canada) and 
Continental Europe. 


HALIFAX ENGLAND 


Telephone: Halifax 61247/8/9 
Telegrams: August, Halifax. 
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duced pl coloured facing 


ticated 


ingl 


bricks 


ru 


Other Narrow Kilns 
other long 


yroved Belgi 


narrow kilns are 


ind “Brown 


Iwo 
the | 
Patent 

The 


tunne 


mir 


re pectivels 

Belgian in 

kiln Brown, 


partitioned either into section 


end 
it 


cun Work iS 


or. like the 
ingle Chambers 
fired 
through 


into 
Brown 


floor 
holes 


Kiln from a 


irch top teed 
channel furnace supplied with 
It deliver 
and 


bricks 


can 
drains 


ill 


land 


tiles 
facing 
colours -including — grey, 
bull and This 
iurangved to use both the 


ind rustic 


engineering 


ol mans 


b'uc brown 
kiln m 
heat trom cooling chambers, and the 
hot products of combustion, for dr 
ing heavy clayware tn specialls 
constructed dryer 

The Belgian kiln is grate-fired from 
ground level, and when an 
endless tunnel is suitable for the pro- 
duction of firebricks and engineering 
bricks of great strength 


gold 


ve 


used as 


Archless Kilns 

The first archless 
was designed by Otto Bock in 1895; 
and from the point of view of 
practical man it would seem that the 
kilns then designed were a 
job than some which came 


kiln 


continuous 


archiless 
better 
later on 

There are many differences between 
ind archless kilns. The Bock 
similar to the Hothmann, 
Bull. another archless kiln is 
popular India. passing. Bull's 
method of — brick-setting used (in 
English kilns has been known to werk 
when everything else the burner could 
think of had failed 

Both Bull and Bock kilns 
from the Hothmann in that they were 
always worked with draught 
Otto Bock deseribes the method tn 
book on kilns, peinting out that 
draught gives quicker fire travel 
better It is possible to 
in kilns, 
they are intended 
as cheap substitutes ( heap to build, 
they quickly and have more 
natural light than more conventional 
kilns 


Burners 


arched 
Ate hless ts 


and the 


ditiet 


his 
top 
ind 


goods 
bricks 


large. 


facing 


ny 


re 


but rnd 


cool 


tind archless kilns exces 


hot to the feet. 
great loss of heat And there 1s a hot, 
job in removing and replacing 
temporary arches. Writing as a prac- 
tical burner, the author believes that 
archless kilns are nothing more nor 
than monstrosities which should 
have been built. 


sively suggesting 


dusty 


less 


Lancashire Kilns 
Mass production of common bricks 


Lancashire kiln. Its 
chambers are wide, high and long. 
and the kiln is capable of an = out 
turn of 250.009 to 300,000 per week 
from a single face of fire. The Lan- 
cashire has transverse arches, with 
wickets wide enough to allow lorries 
to back inside the kiln for loading, 
thus giving a quicker turn round tor 
transport than possible by some 
other methods 

In addition, the wide, high wicket 
opening assists in quick cooling, and 
this advantage. coupled with speedy 
loading of finished bricks outweigh 
any disadvantages that may present 
themselves to the thoughtful reader. 


calls for a 


Is 


The Super-Staffordshire Kiln 

The Super-Statfordshire kiln is a 
grate-fired transverse-arched tvpe 
fitted with a primary-air arrange- 
ment This latter has an arched 
passage for incoming air of about 
3 ft. in depth. with openings in the 
kiln floor under each feed-hole 
covered with fire bars. 

Such a deep primary-air flue saves 
cleaning under the grates at every 
round of fire and, therefore, the flue 
is Seldom blacked, which ts something 
that cannot be said about many other 
types of grate-fired kilns. But where 
quality desired, clean’ flues are 
essential. 

Another transverse-arched kiln is 
the Staffordshire, with slotted parti- 
tion wails allowing the burner to 
lower thin damper plates behind the 
fire to control the creep of cold air 

Then, too, when a chamber of 
treshly-set. goods sealed, similar 
thin plates may be lowered from the 
kiln top to seal the partition passages 
In this way, the burner can isolate the 
drying bricks, keeping out the pro- 
ducts of combustion until drying by 
clean, hot air has made progress 
Fo'lowing this, the burner can with- 
draw the plates one by one at pre- 
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\ Build your own equipment 


with 


St@e@rre ANGLE 


% Can be used over and over again 
* No drilling, measuring or painting 
% Just cut it and bolt it, that’s all! 


Write or telephone for illustrated literature 


DEXION 189, REGENT ST., LONDON, W.1 
LTD. Telephone: REGent 4841 


\ 1.49 
determined intervals, admitting hot) addition, where firing materials are 
products of combustion by degrees, being made into bricks, walls can be 
thus preventing sudden rises in tem built to allow of isolating either an 
perature and the danger otf con individual chamber or groups ol! 
densation on the drying goods chambers when desired 

Such a kiln is flexible enough to 
Developments be used for firing hollow clay block 


drain tile. common, facing. and 
engineering bricks. Additionally, sur 
prising as it may seem, the writer has 
successfully fired fireclay goods at 
1.250 -1.400° C. in what was nothing 


From the foregoing it will have 
been seen that since the first circulat 
Hotimann there have been developed 
kilns of greater length or width ot 
both Today. the designer allows 
room for all stages of burning, includ more than an adaptation of the 
ing setting, drying, pre-heating. firing, common or garden Holtmann 
cooling and drawing Working After forty years as a burner, the 
lengths have been increased and Writer is convinced that economic 
ever\ stage can now be worked on outputs are obtainable only from 
its own instead of, as was formerly well-designed kilns, well-prepared 
the case. one stage working at the Materials and uncrowded setting. All 
expense of another. : these are essential to the successtul 

Taking the Hoffmann of modern firing of bricks ~as are experience, a 
design as an example. Main flues sharp eve. and an interest in the job 
are spacious, and sub-flues roomy 
Such a kiln is flexible enough to be 
adapted to many materials and pro- 


Change of Address. [he Information 


Power his now been transferred to 
primary-air installation Thames House South. Millbank. SW.1 

Its hot-air-flue 1s sufficient in size The telephone number (Abbey 7000) will 
to be highly useful during drying. In be unchanged 
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OPTICAL GLASS 


By 


R. H. WARRING 


( PLICAL glass, 45 such, has not the best of what commercial glass Was 
been manufactured as a com available, selecting the bottoms ot 
mercial material for much more than goblets and similar containers, for 
half-a-century, yet glass itself was example, fo! lenses 

known and used thousands of years The basic ingredient of all glass 1s 
before the birth of Christ There ts silica (S10...) oF sand. Some sands con- 
ditference between tain a higher percentage of silica than 


i conside! ible 
| glass ind optical others, but even the best white sand 


ordinary commercia 


glass, or glass produced especially fol usually contains no more than 99 pel 
optical instrume its. kor one thing cent silica, with traces of iron oxide 
opucal glass bs made only from the and other impuriles Metallic oxides. 
purest of raw usually in rela fused with the silica during manutac- 
tively small quantities at a time and ture, usually impart 4 colour to glass 
under very carefully controlled con By far the commonest impurity 
ditions. Ordinary sheet glass, by com iron oxide, usually retained in- the 
parison, usually produced in the ferric state. resulting ina characteristic 
form of a4 contunuous sheet, day and = green colour To produce 4 com 
might, without stopping. from auto mercially pure ‘white’ glass. decolot! 


matic machines which may go On ising agents such = as manganese 
working in this fashion for three dioxide are added to the basic 
years or more before they are finally ture Manganese oxide on its own 
stopped for maintenance and repatt produces 4 light purple colour i 

One of the main reasons Why glass. Since purple ts complementary 
optical glass was not considered green the combination of colour 


commercial proposition until fairls effects Is neutral or “white 


recent years Was that the dem ind was Whilst this method of treatment 
limited To make the small quant may be perfectly satisfactory 10! 
ties that were required called for skull windows and the like it is quite 
time and patience out of all propo! unacceptable fot optical work. Hence 


tion to the size of the market Early the importance of starting with 


experimenters had to make do with chemically pure constituents for the 
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GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A_ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England 


F. MALKIN & CO. LTD., LONGTON, STOKE-on- TRENT 


TELEPHONE: LONGTON 


POTTERY TOOLS of all 
kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road 
Longton, Staffs. 


* 
PROTOLITE LIMITED 
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CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 8265 
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ormwina mixture from which the 
optical gla iS tused \ typical limut 
for certain types ol optical glass Is a 
maximum of per cent. iron 
hie i ordinary commercial glass 
may contain many times thi 


proportion 

Particular characteristics required 
iddition, are that 
so that the 
refractive index and dispersion can be 
\ high degree 
of transparency is also required, some 
wavelengths 


ol Optic vlass, in 
it should be homogenous 


iccurately determined 


times to outside the 
visible spectrum 
The 


determined by 


] 


optical properties are J 
the chemical compos! 
Light 
wave motion with a nominal speed of 
1&6.000 This velocits 


is decreased when light passes through 


tion of the glass itself is 


Miles per sec 


iny transparent medium It as 
shzhtly less in air than in outer space, 
for example, and appreciably — less 


This 
retarding eflect produces i bending ot 
the lieht ravs incident to the 

of the transparent medium, known as 
refraction. Fig. | Phe simple defini 
ol 


when passing through glass 


surface 


tion the measure of refraction o 


| 


x 


L/GHT WAVE 
FRONT 


OS 


Hydrogen c 6 5628 
Sodiun I) S_89SY 
Hehum d S 
Mercury ¢ § 4607 
Hydroger 48163 


Mercury 43583 


Mercury 0466 


refractive index is then the ratio xX: Vv, 
or sine angle of incidence 
of refraction 


sine angle 


2 Opricat Types 
Srandar 
Iv pe or Glaus ode 
Pxtra light flint 
Dense flint, etc DEF. etc 
Telescopic 
~ Barium light flint BL I 
Barium flint BI 
Light barium crown L BC 
Medium barium crown MBC 
= Dense barium crown DBC 
Boro-silicate crown BSC 
~ Sott crown SC 
Hard crown H¢ 
Floor crown 
The refractive index ts actually 


measure of the retarding effect on the 
velocity of light) produced by the 
transparent medium and is numeric 
ily equal to the velocity (of light) in 
: vacuum (or air, for all practical 
purposes): velocity the medium 
This is simply illustrated by Fig. 2 
which shows a beam of light retracted 
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| 
| 
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VERY DENSE 


SPECIAL FLINT 
L175 BARIUM FLINT 
S| 
SPECIAL EXTRA DENSE 
Fie. 3 DENSE BARIUM 
- @ CROWN FLINT 
x | @® BAR/UM CROWN 
@ ARO CROWN TEL. FLINT 
@ BORO SILICATE CROWN 


PERSPEX 


O/SPERS/ON — 


at the surface of the air and trans and the difference in refractive 
parent medium The time the light) index for ditlerent) wavelengths 
beam takes to travel the distance X-X called the dispersion of the 
in air. it travels Y-Y in the medium. dispersive power of — the medium 
The ratio X-X: Y-Y is the same as | Numerically this ts defined as the ratio 
the ratio of the sines of the angles of n n 

incidence and retraction as detined where the suflixes 1, 2, 3 


previously; or the velocity ratio ts the on | 

same as the refractive index. Now refer to light in the blue, red and 
for a given homogenous transparent vellow wavebands, respectively, as 
medium the refractive index will vary — fixed — standards Where a_- single 
with the wavelength of the light refractive index is quoted this ts 
Normal “white” light) includes a usually referred to a specific wave 
range of wavelengths from about — length in the visible spectrum, usually 
40 x 10 cm. to roughly 7:5 vellow light’) wavelength 5 8756 
10° em. (see Table 1). The red light = 10 cm. (produced by a helium 
band in the visible spectrum will be — source as standard) 

refracted less than violet, on Some idea of the etlect of chemical 


account. of its longer wavelength composition of the glass on these two 


3 Typical REERACTIVE INDICES 


of Refractive Index 
Glass h dD / 
1 $2587 | $3033 | $3289 1 $3753 1 S4786 
BL I 1 $6224 1 $6702 1 56989 1 57433 1 S476 
= ELI 154211 1 54757 1 75054 175612 1 76868 
= BI 1 63837 1 64446 164776 1 68394 1 66776 
Lt 57212 1 57846 158193 S88S0 1 60350 
Dt 161473 162240 1 62667 1 63478 1 65357 
EDI 1 64232 1 65088 1 68567 | 66482 1 68624 
F¢ 1 47940 1 48272 1 48442 148752 1 49409 
BSC 151367 151749 1 $1949 1 52316 1 53106 
> H¢ 1 $1280 1 51681 1 51893 152282 1 $3126 
= BC 1 $3630 1 $4056 154282 | $469 1 $5595 
MBC 1 56748 1 57210 157456 1 $7910 | S8899 
DBC 1 S8406 1 38857 1 59097 159535 1 6048) 
SC 1 $1087 1 31508 151732 152146 1 $3058 
Special BC 1 64569 1 SSO88 1 65368 1 63873 1 66975 
Special BF 1.73623 1 74383 1 74795 | 75567 
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» glass composition which will have 
the desired optical properties, but 
— practical limitations as regards manu- 
facture may then intervene, calling 
for a compromise Some of the 


os modern optical glasses ol unusually 
~ high optical quality have necessitated 

special production technique, includ- 
ing the use of electric furnaces and 
platinum crucibles instead of the nor 
mal fireclay pots for melting. This ts 
because certain of the chemical 


vide ingredients used have corrosive 
action of the refractory materials 
z normally used for the melting pots 


In technique optical glass manutac- 
ture follows the “classic” method of 


5 melting glass open” pots more 
; closely than modern automatic and 
on nro semi-automatic methods now used tor 
~ * the large scale manufacture ot com- 
mercial glass The one important 
difference in the basic process. how 
ever, is that the molten glass mixture 
“ a is thoroughly stirred in an attempt to 


produce a homogenous fluid. Even 
this is not entirely successful and the 
a resulting cast glass is broken up into 
small slabs and selected for further 

treatment, or rejected, by visual 

then re-heated and moulded into lens 
or prism blanks, and so on, and then 
annealed to. relieve any internal 
~ stresses introduced by the various 
heat treatments Annealing consists 
< : basically of raising the temperature to 
= 4 certain fixed figure and then allow 
> Gee ing the glass to cool down very slowls 
at a rate of something less) than 

per hr The ultimate optical 
properties of the glass are affected 
both by the chemical composition 
itself and the subsequent thermal 
history during manufacture, casting, 
: moulding and annealing. These pro- 
perties are then accurately fixed by 
such instruments as the spectrometer 


own 
flint 


ind refractometer 


Variable Speed A.C. Motor. We have 
received from Laurence, Scott and 


be Flectromotors Ltd $31 Grand Build 
given in diagrammatic form, as In Square London OF 
big 3 Normal glasses. even in the » revised publication dealing with the 
N-S variable speed A.C. motor 

purest state, have optical properties 
trations the booklet indicate many 


major optical features can then 


which are nol particularly desirable ficlds of use. including boiler house 
ind thus have limited application 19 pumping station and gas booster drives 
the development of high-class lenses is well as many applications to industria 
Theoretically it is possible to draw up drives 
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AUSTRALIAN 


ZIRCON 


(995°, ZrSiO,—!00, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS REFRACTORIES 


F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.j|———— Chancery 6041 
Central 6996 


Douglas 8338 


Fountain House, Fountain Street, Manchester 2 
65, West Regent Street, Glasgow, C.2— 


ChimneyData 


for heating engineers 
Unique Chart by the makers of the 
AERCON Draught Balance 


This unique graphical presentation of the factors 
of boiler rating, draught and area of chimney en- 
ables engineers quickly to determine the ideal 
dimensions of flue for a given installation. A copy 
will gladly be sent to any heating engineer, or 
extra copies for use in large drawing offices. 

Of course, even with a chimney of the correct 
proportions, combustion can always be greatly 


Exclusive features of the Aercon include 

secentery improved by installing an Aercon Draught Balance 
blades together smoott sinor + —the inexpensive device which saves fuel by main- 
draught fluctuations—biade mounted on — taining an even chimney draught. 

bali-race, lifts out for access to flue 

blade assembly acts as explosion relief 

and resets automatically Patentees JOHN HOARE LTD. 


All enquiries to the Sole Concessionaires for 
Sale and Distribution in the British Isles. 


POWER UTILITIES LTD. Lombard House, Gt. Charles St., Birmingham, 3 


Telephone : CENtral 3446-78 Telegrams POWUTIL, BIRMINGHAM 
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The Mechanical Edge Lining 


of Tableware 
By 
TOM WATHEY 


of tableware wilh lines and 

a ol void Or ol coloured 
ame) Such ife ipplied in 
variely ol combinations on Ware 
md mn particular on the 


extreme edges of articles both hollow 


ind flat In addition, when other 
types ol decoration are used thus 
making face lines superfluous, the 
eave line till desirable in that it 


idds character to the piece by clearly 
defining and emphasising tts shape 
Ihe edge line, then, may well be 


considered an essential feature of a 


} wide variety of decor ited articles ot 
i 
tableware And in this regard, in 
recent consider ible suecess has 


Fig. 2. Standard applicator in storage 
box, with spare rubber rollers 


been achieved by the precision ceramic 
enyineet providing mechanical 
means of carrying out the gold edge- 
lining process. So far, however, a 
solution to the problem of applying 
ceramic enamels by similar means has 
eluded both engineer and chemist 
But it can be claimed that. sufhicient 
progress has been made to enable the 
experimenters to prophesy success in 
the reasonably near future 


An Edge-lining Machine 

One of the machines which has 
been developed tor the specific pul 
pose of applying gold lines is. the 
“Ryckman” edge-lining machine 
(Fig. 1) from which the quality 
of work produced is claimed to be ol 


4 consistently high order In addi 
tion. where the edges to be lined are 
of an irregular nature fol 


instanee. scalloped or crinkled —only 


the most highly-skilled hand workers 


plaster chuck 


4,5 
eg I ha ong been the practice ol the it 
2 
q 
. 
a 
‘i 
4 arg 
sos 


are able to equal the results obtained 
from the “Ryckman,” while trom an 
output point of view it 1s said to be 
quite impossible for hand workers to 
compete with the machine In 
general, the machine is stated to be 
capable of an output approximating to 
some two to three times that resulting 
trom hand methods. 

It may be added here that the 
“Ryckman” is also adapted to the 
production of stippled edges of up to 

in. in width. But in comparison 
with plain edge-line, output ts 
reduced by about one-third. 


Same Features 

As may be appreciated, the most 
important feature of the machine ts 
the means by which the liquid gold 1s 
transferred to the work piece. The 
gold solution is, in fact, rolled on to 
the edge of the article with which it 
is brought into contact by means of 
a small rubber roller. This latter is 
fed, in turn, with liquid gold from a 
hardened and precision-ground colour 
drum incorporated in the applicator 
unit (Fig. 2) of which there are two 
to each machine. 

The specially compounded liquid 
gold, in small quantity, is contained 
in a small reservoir which forms an 
integral part of the applicator unit. 
From this reservoir the gold solution 
is metered to the steel colour drum 
by means of an adjustable tungsten- 
carbide scraper blade, which transfers 
the precious liquid to the rubber 
applicator roller. The amount of 
gold to be applied is thereby precisely 
controlled, and wastage is reduced to 
the minimum. 

Another feature effecting economy 
is the fact that only a very small 


Fig. 4. Bench-type machine with single applicator 


$0) 


~ 


| 


Three-point chuck tor holding 
cups and similar articles 


Fig. 3. 


quantity of gold solution is exposed to 
atmosphere at any one time. Thus, 
the evaporation of essences contained 
in the solution is negligible 


Output 

The colour drums of the applicator 
units are positively driven by flexible 
Shafts from a motor and gear-box 
combination, and the speed of rota 
tion may be varied by means of a 
three-speed cone pulley It is pos- 
sible, therefore, to obtain slower or 
faster speeds of the actual applicator 
rollers, as these are. friction-driven 
from the colour drums 

In processing a plain, circular edge 
the fastest speed of application 


| 
§ 
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600 linear in. per He 
But tor more difheult shapes it 


ar’ 


min may 


found necessary to reduce 


peed by changing to cone 


pulle thus reducing linear speed to 
4000 in pe niin Ihe work 
piece itself is rotated by contact with 
the triction-driven applicator rollers 


ind its obvious, therefore. that plates 
of large diameter will take correspond 
ingly longer to process than smalle 
ones 

Hoa small plate having a plain, 
circular edge of 20 in. circumference 
were being lined at the usual speed 
of 600 linear per min., it would 


rotate at 30 r pom. At this speed, and 
minimum ol 
revolutions to produce a satisfactors 
line, the lining would take 
$ sec And a allowance of 


? sec i total time 


ilowing for two 
operation 
further 

loading time gives 
eC. Pel 
this basis tt 


evcle of 6 
On 
that 


in 


piece 


can be calculated 


be 


some irticles of 


diameter processed 


Outputs 


call 


during the usual S-hro day 


ol 


Grameters 


smaller 
in the 
hould be borne in 


irticles having larger or 


may be calculated 


But at 


fancy 


Sdme 
necessitate 
ipphication 


reduction 


edge 


speed 


mind that may 


reduction in ol 


with a corresponding 


output 


Chucks, ete. 


During the operation of edge lining 


irticles of flat ire. carried 
laster 


pl 


Ware On a 


support of chuck iS 


in Fig |--which may be easily pro 
duced to suit flat ware of any shape 
or size Such chucks are faced on 
the top face to receive the back ot 


the work-piece. and are provided with 
1 Shaft which is a slide tit the 
bore of the main work-spindle. They 
therefore, lightly friction-driven 
when the machine ts in operation. A 
special device is supplied with each 
machine to facilitate production of the 
plaster chucks 

A second type of chuck (Fig. 3) toi 
use with cups and similar articles ts 
also provided. It ts fitted with three 
adjustable metal fingers for the recep 


are. 


tion of hollow-ware and, as in the 
case of its plaster flatware counter 
part, it is also provided with a shaft 
which fits the bore of the main 


work-spindle 

\ smaller, beneh-type machine 
(Fig. 4) with a single applicator unit 
is also available, and although = this 
machine 1s not intended to perform 
the range of work of which the large: 
machine ts capable. it has many possi 
bilites including, within ats) limita 
tions, the lining and banding of 
some kinds of glassware. In addition, 


wt has been found useful making 
trials on small ceramic component: 
requiring thin deposits of gold 
platinum, silver and the like 

The writer wishes to acknowledge 
the assistance given by Mr. M. W 
Abberley of F. Malkin and Co. Ltd, 
Ceramic Engineers. Longton, Stoke- 
on-Trent, in) producing this article 
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Depreciation and Maintenance of 
Pottery Manufacturing Equipment 


CERAMICS 


4.—The Upkeep Factor and Classification of 
Repairs and Maintenance Charges 


\ JHEN pottery manutacturing 

equipment is properly handled 
and well looked after it) will usually 
last longer than plant which ts. sub- 
jected to rough usage or neglect, 
although, of course, intensive opera- 
tion may increase the danger ot 
obsolescence, and it is always advisable 
to segregate the charges for repairs, 
cleaning, overhauling and adjusting 
instead of showing these items in the 
accounts as the charges for 
This will greatly facil 
annual and 
the cost of 


same 
depreciation. 
tate the compilation ot 
cumulative summaries ot 
working each unit of equipment and 
the maintenance of records giving 
details of all renovation work. 

With the object of lowering upkeep 
costs, first-class organisations have 
been developed, but in order to keep 
the charges within limits a systematic 


control of the different) units and 
groups of equipment is called) for 
To allow urgent repair work to get 
out of hand may prove very costly, 


and a suitable clavworking machinery 


maintenance system should be inst: 


tuted by each manufacturer, firm and 
company As far as endurance and 
reliability are concerned, many of the 
kilns, mix-mullers, grinders, brick- 
making machines and de-airing 
pugs are extremely satistactory and 


the real strength of 
the productive chain is its weakest 
link and under the conditions which 
now prevail the cost of renewals and 
replacements shows a definite tendency 
to expand, and in the absence of 
factual information as the per- 
formance, condition and running cost 
of mechanical equipment, users are 
compelled to rely largely on estimates, 
the accuracy of which it is often very 
dificult to verity 


economical, but 


by S. HOWARD WITHEY, F.Comm.A., etc. 


Sil 


Manufacturing equipment history 


sheets are sometimes divided into 
sections to show the operation and 
maintenance cost: a classification ot 


the spare parts and accessories fitted 
from time to time; and the power and 
fuel consumption, this data being 
usually compiled in the costing depart- 
ment. The costs may be sub-divided 
to indicate the nature of all the repairs 
and overhauls carried out and may be 
expressed as per hour of use 
Subsidiary sheets tor recording par- 
ticulars of all renovation and tounda- 
tion work, tine spent, requisitions for 
components and spare parts, stores 
issue vouchers, weekly time 
details of all gadgets fitted, and depart 
provide the infor 


rates 


Sheets, 


mental reports, ete 


mation now needed to enable the 
actual cost of maintenance to be 
readily ascertained, and these sheets 


should be certified by the manager and 
passed on for entry on the abstracts 
A simple pattern of equip nent history 
Sheet is given on page 512 

The stores ledger 
accounts grouped under definite head 
ings, the left-hand side being used for 
the insertion of the quantities and 
invoiced cost prices of the spare parts, 
uccessories and attachments received, 
and the right-hand side for entering 
particulars of all the issues made trom 
stock, and for the value of any returns 
outwards. Subject to depreciation, to 
cover which a may be 
added to the values as recorded on the 
credit side of specific accounts, the 
balances will represent the values of 
the manufacturing requisites under the 
different headings, and while some 
firms the industry rely entirely 
on the accuracy of such inventory 
records, it 1s advisable to verify some 
of the figures occasionally 


should contain 


percentage 


Spx 
— 
| 
vat 


on tor 
yacement 


Spar 

Wheels 
QGsear boxes 
Motors 
Pumps 
Filters 
Rollers 
Mouthpieces 
Racks 
Switches 
Instruments 


Miscellaneous 


Tota 


In some cases, authorisations for 
the carrying out of repairs to pottery 
manufacturing equipment are made 
out on torms by the manager or 
supervisor, as and when required, a 
copy of each form being passed on to 
the toreman, charge-hand or fitter, to 
be returned on completion of the job. 
Ihe specification need not be very 
elaborate: the essential details to be 
shown will include a description of 
the equipment, the number of the job, 
the dates of starting and finishing, and 
the names of the fitters and others 
engaged on the work, and one of the 
main purposes of these forms 1s to 
place on record responsibility tor the 
execution of repairs and renovations 

Ihe forms or sheets which are used 
for the purpose of ascertaining the 
cost otf labour expended each 
unit. of equipment usually show. the 
number of hours actually worked 
during the week, with a separate sec- 

arriving at 


tion for and tor 
the eftlective rate per hour worked 


office use 


512 


Cost per 
working 
hour 


Details can then be transferred to an 
equipment repair labour abstract 
summarising the cost under each 
heading, week by week, and facilitating 
the preparation of an annual summary 
showing the total cost and the nature 
and frequency of the repairs, ete., 
carried out during the year. Where 
the expenditure on repairs and 
renewals 1s large, the maintenance will 
usually be divided into two) main 
one consisting of the daily 


classes, 
repairs and adjustments of a relatively 
trivial nature, and the other the really 


large maintenance jobs. While the 
minor repairs may be more numerous 
and often amount to a very consider- 
able sum, special authorisations are 
not always needed if the men are able 
to deal with the jobs right away, and 
the cost can usually be charged against 
the standing orders, whereas it 1s 
advisable to record the cost of the 
large Maintenance work on the debit 
side of a repairs and renewals account 
opened in the nominal or expenses 
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involved 
being transferred to the final account 


ledger, the total amount 
periodical stocktaking or 
balancing. The cost of betterments is 
sometimes debited to a depreciation 
reserve, and, of course, the net cost 
of new construction,  ftoundation 
expenses and additions to plant should 
be capitalised by means of transfers to 


the specific asset accounts. 


at the 


Before transferring the balance ot 
the repairs and renewals aceyunt to 
profit and loss, care should be 


exercised to ensure that no items of a 
capital nature are included. all 
eases when the book value of old or 
displaced assets has been written off 
and charged against the manutacturing 
operations, the full capital cost of the 
new equipment should be posted to 
the debit side of the private ledger 
account and subjected) annual 
deductions to cover depreciation due 
to wear and tear, obsolescence and 
other deteriorating factors. this 
connection, the charges tor deprecia- 
tion sometimes include provision for 
essential tools in addition to a sum of 
sufficient magnitude to ensure that 
additional funds will not be required 
when a section of productive equip 
ment reaches the end of its service 
Some manulacturers preter to 
charge each item of work with so 
much per hour tor the use of the 
equipment, but some machines 
a large amount of fuel and 
and have to be operated by 
engineers While other machines 


require 
service 
skilled 


require 


CERawics 


the attention of only lower-grade men, 
very litthke power. and no auxiliary 
service. Variability in tensile strength, 


electrical resistance, hardness, etc., can 
sometimes be determined by reference 
to a basic standard, and each manu 
facturer should decide whether or not 
engineers are justified in resorting to 
methods calculated to eliminate the 
cause of variation in the quality of 
repair work 


One ot, the most etfective methods 
Whereby this can be assured is by a 
statistical method of analysis, and in 
order to facilitate the taking of pre 
ventive rather than curative action the 
basis or standard may take the form 
of a graphical record To ensure 
efficiency and the greatest) practical 
utility, however, the record should be 
of inherent simplicity involving simple 
arithmetic. If the general quality of 
repair work is allowed to fall, the 
manufacturing operations would 
almost certainly be adversely atfected, 
and even when the quality of the work 
remains within certain predetermined 
limits it may be advisable to secure 
greater degree of productive efficiency 
and without some method of statistical 
control this would be practically im 
possible A suitably applied system 
of priority will ensure that parts and 
spares needed on straightforward jobs 
are not retained in the stores for an 
unreasonable period pending the 
availability of mating parts, and will 
do much to avoid deterioration and 
obsolescence 


Phone: Hanley 1920. 


MARMADUKE MELLOR LTD. 


Potters’ Merchants, 3 Adventure Place 
HANLEY, STOKE-ON-TRENT 


China Clays, China Stone, Ball Clays, Fireclays, 


Flints : 
French. French Cylinder Grinding Pebbles. Belgian 


Comptoir des 


Sundries. 


English Sea Washed, English Washmill 


Cylinder Lining Blocks 


Sole Agents for U.K 


Frere-Everard—Beigian Silex Lining Blocks 


Galets de la Manche—French Grinding 
Pebbles 


“Silex, Stoke-on-Trent’’ 


Grams: 
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One of the five ‘Siporex” factories in Sweden 


Expanding Production of 
“Siporex’’ Swedish Building 
Material 


by 


JOHN GRINDROD, B.A.(Com.) 


( FRERING many properties not 

found in the more conventional 
building materials such as wood, 
bricks and concrete, Siporex., 
comparatively new steam-hardened 
compound of cement, siliceous sand, 
ilumintum powder, other chemicals 
and substances and water, is) now 
being produced in rapidly increasing 
quantities not only in Sweden but also 
inmany other countries 

Based on process initially dis 
covered 1933) by Ivar Eklund, a 
emwil engineer, and Professor Lennart 
borsen, a cement screntist then 
employed by Sweden's leading cement 
group) Skanska Cement, of Malmo, 
the production of Siporex has played 
considerable part revolutionising 
building techniques in Sweden during 
the last two decades. While experi 
menting with a type of gas concrete 
PKlund and Forsen discovered that. if 
the maternal was steam-hardened 
under great pressure, it acquired pro- 


S14 


perules very much superior to those 
obtained by exposing the same 
materials to the usual air-hardening 
process Not only was the new 
material almost unshrinkable but its 
bearing capacity was also. greatly 
improved 

Further experimental work over the 
next two years brought the develop 
ment of this new material to a point 
where its production could be started 
on a commercial scale and the first 
factory was put into production af 
Dalby, Southern Sweden, 1935 
This factory was gradually enlarged 
to meet steadily growing demand 
and, in 1940, was followed by a plant 
at Sodertalje, south of Stockholm and 
another at Gothenburg. In 1945 the 
largest factory so far built’ by the 
Siporex group was erected at Gavle. 
Central Sweden, while in 1952 a plan: 
at Skelleftehamn in Northern Sweden 
started production. To date, the total 
capacity of all five Swedish factories 


| 
: 
Mic: 
= g . 
iy 


now in production aggregates 400,000 
c. m. (14,124,000 c. ft.) a year. Such 
is the lag between supply and demand 
that extensions permitting the produc 
tion of a further 100,000 ¢c. m. per 
annum are planned. 

To the Sodertalje plant, which. 
Standing on a waterway. has access to 
the sea, cement and siliceous sand. 
the two main components, are con- 
veyed by ocean transport. Mechanic- 
ally handled at the quay and then 
taken by a long conveyor extending 
over the drying sheds and factory 
proper, these components are delivered 
to large storage silos from which they 
and other components are fed 
mechanically to the top floor of the 
factory. The finely ground sand is 
mixed with the cement, water, alu- 
minium powder and chemicals, which. 
after preparation, leave the top floor 
of the factory by pipe-line for the 
ground floor where the mixture is cast 
in oiled moulds. Each of the same 
over-all size the moulds are divided by 
partitions into the required sizes and 
patterns for the different pieces of 
finished material. 

The aluminium powder in the mix- 
ture sets up a fermentation process 
which has the effect of creating the 
cellular structure) of the material. 
When this fermentation process ts 
completed the cast blocks and patterns 
are left to air-harden for some time 
before being steam-hardened The 
latter process takes place an 
“autoclave” which” the steam 
pressure is gradually increased. The 
action of the steam causes the sand 
and cement to amalgamate into the 
chemical compound calcium mono- 
silicate and it is in this respect that 
the material ditfers structurally from 
ordinary concrete, which represents 
only a physical combination of the 
component parts This gives” the 
Siporex greater structural strength and 
increased bearing capacity 

Various grades of Siporex are made 
according to the purposes for which 
the material is required. This applies 
to weight per unit of volume, cellular 
structure and insulating properties. 
Similarly, the sizes of the finished pro- 
ducts varv, e.g.. building blocks are 
made in dimensions 10 in. by 20 in 
by 6 in. for southern Sweden while 
for the northern parts of the country 
the thickness is increased from 6 in 
to 12 in. 
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A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 


In addition to their designing and 
contracting aciivities in the world of 
ceramics, the International Furnace 
Equipment Co. Ltd. can make avail 
able to the industry the services of 


their trained specialists for assisting 


manufacturers of clay ware in finding 
solutions to the many problems which 


face them today. 
THIS SERVICE CAN COVER THE 
FOLLOWING: 


@ Layout of new works and re- 
planning re-organising at 
existing plants. 


@ Investigation of new lines of manu 
facture and new methods of pro- 
duction. 


@ Mechanisation of processes. 
@ Scientific utilisation of fuel. 


@ Heat recover and application to 
ancillacy processes, 


@ Utilisation of low grade fuels. 


A preliminary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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Special features of this material 
which have made it so popular for 
constructional purposes, include 
ability to be sawn, hewn, nailed and 
bored. in some respects, more easily 
than wood It 4s lighter than wood 
ind floats better At the same time it 
is as Weatherprool as stone Not onl 

it non-inflammable but it ts fire 
resistant Due to its cellular struc 
ture of closed pores, its low weight 
ind very slight water absorption, 
has good insulating properties agains: 
heat and cold 

Siporex blocks can be used to! 
ether external or internal walls ot 
buildings up to four or five storeys 
heh. without any bearing concrete 
tructure In dwellings built) higher 
than this they are usually employed 
hor panel walls and for the whole ¢ 
ie top section As insulating slabs 
they are used in thicknesses of Irom 

in. to 6 in. and may be applied 


emher external msulation on cor 
crete walls or interior insulation 
Having the same linear expansio 
is steel this m tterrmal can be reinfoiced 
in the same way as concrete ind this 
practice is usual with many products 
ich as rooting and floor slabs, beam 
for window and door openings, ele 
The cents il laboratory ol the Sipore 
yroup has evolved a treatment for the 
reinforcing steel to make it rustproo! 


Mechanised 


China 


Me HANISED handling of bulk cal 

4 goes such as china clay has beet 

idopted with some success at 

Where this ol trathye ms now com 


Mechahisea 
Pre-war the reverse applied. Virtual 
Ve ih of china clay Was manhandled 
with as many as forty workers engaged 
typical The rising cost: of 
shour. the hard manual effort involved 
nanhandling, and the slowness of that 
tem encouraged Mr. John Reid, steve 
dore. Leith. to consider the possi! ihity of 
ICA imisat 


until 1947 that 
tt | bore uit Ihen, as a result 


yvart of his sot a 


Handling of 


At this laboratory continuous Con- 
trol is maintained over the finished 
products, new developments and 
ipplication are tested, nev machinery 
designed, while samples of slag, ashes 
limestone, etc.. intended to be used 
4s raw materials are analysed and 
tested These come not only from 
the Swedish factories but from 
Various parts of the world where 
Siporex factories are either actually 
in production or are being planned 
The first foreign plant was founded in 
1935 at. Helsinki, Finland, and the 
plants at Riga and Reval, now within 
the Iron Curtain, were started betore 
World War Il In Seandinavia fac- 
tories were established at Aalborg in 
Denmark and at Drammen in Norwa) 
in 1949. Recent European factories 
to be opened are at Matsse, nea! 
Paris, and at Hamburg, while others 
tre SCactually being built or are 
planned for the ¢ ontinent as well as 
Latin America, U.S.A.. Australia and 
Africa 

As well as being used for the con 
struction of apartment and small 
family houses throughout Sweden, 1 
has also been used for large public 
and industrial buildings such as the 
Siderjukhuset hospital, the 1 M 
Ericsson factory al Stockholm and 
the new Park Avenue Hotel at 
Gothenburg 


Clay 


skilled engineer, the firm) put into use 
the first mechanised system) to handle 
bulk cargoes of china clay trom the 
shed That system has remained 
basically unaltered since At present 
Mr. Reid is putting his third machine 
into use. Incorporating refinements deter 


mined by experience of the earlier units 
In planning mechanisation the firm 
aimed at reduction of the labour force. 
more economic handling, faster turn 
round of the ship, and elim nation ot 
the hard manual effort of manhandling 
although not necessarily in that orde! 
This svstem has been in use since 
1936 on a small scale The routine and 


plant are as follows 
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FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 
(BURSLEM) LTb. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 


The ship is unloaded by grab which It is here perhaps that the greater credit 
can feed up to a maximum of 50 tons is due. In unloading, the firm has used 
per hour, to a quayside hopper of about = available plant: in loading into bags for 


30 cwt. capacity This has a shutter delivery to the mills, the machinery is 
door which allows gravity release to a entirely a product of the firm's initiative, 
smaller hopper located at the end of a although Mr. Reid. stresses that it ts 
30 ft. long flat elevator conveyor This large!\ built trom standard materials 
in turn feeds on to a high level 40 ft The bag filler is a mobile unit con 
long elevator conveyor, with a possible sisting of a rear worm screw, an elevated 
delivery height of ft. Hf it should) hopper, a front weighing system, the 
be necessary, as many as five conveyors whole powered by an 8 hp. D.C. elec 
can be linked to feed the loose dry tric motor The machine is manhandled 
china clay to the quayside shed where it into the loose china clay and power 
is Stored in bulk against orders from the switched in The right and lett hand 
the paper mills which are the principal worm gathers the clay to the centre ot 
users of this type of material Bulk the machine where an elevating bucket 
Storage is faster and more convenient — system lifts and discharges it into the top 
and allows the ship to unload quickly hopper, which holds about 4 cwt. The 
and speed is essential trom the ship 2-cwt. bag is held open below the feed 
owners point of view. Tf two grab hop mouth trom the hopper and 1s carried 
pers are feasible, for instance, the on a pivot deadweight weighing system 
unloading capacity 1s increased to 100 which records when 2 cwt. of clay has 
tons per hour, a tonnage which can be been released by a simple, manual 
matched by the elevator conveyors release, shutter 

It might be pointed out here, that, the The filled sacks are then loaded on 
use of a series of conveyors and eleva- the 30 ft. long elevator conveyor and 


tors of differing sizes allows a great delivered to the waiting lorry, normally 
degree of flexibility in location of the — of the flat platform type 

clay in the sheds: this could not be done The first unit was built in 1947 largely 
by a fixed conveyor system, quite apart as an experiment to determine whether 
from the need to keep the main floor of bulk loose china clay could be handled 


the shed open for lorry transport mechanically from the shed 
Removal of the loose dry clay from It proved very conclusively that this 
the shed has also been fully mechanised was not only feasible but essential from 
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every point ot 
filler went into 
porated some 
Maintaining the 
original It has a 
per hour, which is as 
he removed trom 
weighing mouth 

Ihe latest bag filler, now being com 
pleted, also has a capacity of 20 tons per 
hour. It ts thought that this probably 
represents the maximum speed 
on such work: it is certainly a high speed 
to maimntain and a more 
practical speed ts ton per 
unit in 40° min the 30 min 
indicated The IS worked, by 
men and tons a day 
required men teed the 
with clay man weighs the 
bags on to the weighing machine 
the weighed Nav ofl and 
the mouth, and one barrows the full bag 
iway to the elevator tor 

All three bag 


second bag 
and incor 
although 
the 
tons 
can 
and 


VIEW [he 
use in 1949, 
improvement, 
design ot 
20 
bags 


capacity of 
fast as 

the teeding 


needed 


continuously 
probably 10 
instead ot 
bag filler 
can fill 80 
Iwo 


live 

when 
worm 
empty 
one takes 


one 


ties 


loading 


fillers have been built 


VIBRATORY FEEDERS 


latest model vibratory, feeder by 
Podmores (Engineers) Ltd. Pyenest 


on-Trent, have 
wide appeal the 
chemical, packag 
ing, mining and quarrying industries. In 
addition to the normal application. tor 
feeding powders, granular and lump 
natenal to process plant such as crushers 
disintegrators the 


sorting 


Shelton, Stoke 
found a 


envinecring 


Street 
already 
Ceramic 


screens dryers 
handling 
components and pres 

often 


nachines are used tor 


teeding 


The latest model vibratory 


feede: 


under the Mr 
Reid 

A summary ol 
be usetul 

The working gang at a ship has been 
cut trom perhaps torty to twelve men 
Unloading ts faster, at the rate of SO 
tons per grab per hour, aided by con 
veyors able to maintain the same speed 
Delivery to any point in the shed ot 
bulk clay 1s easy by use of the 
conveyors and elevators: bag filling has 
been similarly mechanised completely at 
the rate of some 20 tons per filler pet 
hour, using relatively cheaply made 
machines which have paid their cost 
speedily Turnround of ships has been 
immensely improved All the hard 
labour or basket carrying previously 
essential has been eliminated 

Although used here on china clay 

n which the firm has established a very 
strong position by reason of its mechani 
sation the method could be used to 
handle any loose cargo with similar ease 


personal supervision. of 


the advantages might 


ke 


presenting them in a definite manne! 

The feeders are for spread 
ing thin layers of material tor the coat 
ing of abrasive cloths and papers or 
similar moving bands 


also used 


G. W. Bone.” Mr. G. W. Bone. M.A 
works director of Davey, Paxman and 
Co. Standard Ironworks, Colchester 
has been appointed assistant managing 
director He yorned Davey, Paxman and 
Co, Ltd. in July, 1945, as chief experi 
mental engineer, afterwards becoming 
issiStant works manager. which position 
he held until his appointment in 


December as works director 
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“T*HE mineral zircon, ZrSiO,, ts the 
orthosilicate of the metal zur 
conium and occurs as a fairly uniform 
sand of average grain size about 
Ol mm. the monazite-bearing 
sand extensively found along” the 
coast) of Travancore-C ochin Sills 
manite as first separated from these 
sands by preliminary gravity methods, 
while zircon 1s separated as the non- 
magnetic residue trom the high 
intensity magnetic separator. Rutile 
is finally separated from. zircon by 
electrostatic separators 
Monazite sand is formed by a eycle 
of erosion and disintegration of the 
neous rocks ino the Cardmon and 
Nilgiris Hills. fragments of these rocks 
vet broken, disintegrated and con 
verted into sands which are washed 
out into the sea by the rains. Accord 
ing to the geographical features) of 
the extent of the deposits, the mineral 
heariny inds are swept back by the 
peculiar force of the sea currents 
ilong the coust Zircon is one of the 
first minerals to ervstallise out trom 
w cooling rock magma and owing to 
its high specific gravity of 470. thi 


nay He completely sepal ited by tHuvial 


sorting The occurrence of monasite 
sands this) coastal area was) firs 
discovered by t German 


\tr ©. W. Schemberg in 1909 and was 
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Na O 
later investigated by the Geological 
Survey of India 

About tons of monazites 
were separated and exported to 


INDIAN ZIRCON 


B. L. MAJUMDER, MSc., A.M.Inst.F. 


$20 


various countries of Europe and also 
to. the United States of America 
between 1910 and 1948) its 
export was banned because of its 
importance as a source of atomic 
energy Later, on the recommenda 
tion of the Atomic Energy Com- 
mission (India), the Indian Rare 
Farth Limited was formed. as a joint 
venture of the Government of Indi 
ind) Travancore-Cochin State with 
SS per cent. and 45 per cent. shares 
respectively, in| August. 1950. with a 
view to. exploit and process the 
monazite sands. The factory situated 
on a 225 acre plot in Eloor on the 
banks of River Periyar went into 
operation last July and was format, 
opened by Prime Minister Shri 
Jawaharlal Nehru on 24th Decembe: 
1952 The factory has been designed, 
to process 1500) tons of monasite 
annually 

Zircon, when pure. is a compound 
of zirconia and silica the propo: 


tions of 67:2:328 and ts white in 
colour The commercial product 


phosphorus, iron and hatnium as 
impurities and is, therefore, usuall 
brown or reddish colour The 
chemical analysis of two Travancore 
samples are compared below with one 
pure Australian variety 


Pure Tra 
Varlety 
bev. Thorium Ltd F.W. Berk & Co 
32° 32 9] 
46 6S 8&9 
024 
O99 129 
Q 29 () 37 
O8 


Zircon is one of the few minerals 
possessing high melting point and 
available in such abundance as to 
study its properties as a retractor) 
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material for high temperature installa- 
tions. . The zircon refractories, when 
made by using temporary bond and 
incorporating a small proportion of 
finely divided zircon into the mix and 
fired to a temperature in the region 
of 1,500°-1,600°C., have a_ high 
refractoriness and refractoriness- 
under-load, comparatively high thermal 


Swedish 


AY ANY monographies on the ceramic 
4 industries have been published 
These are our sources of knowledge 
regarding the work of the great pioneers 
in china making and the secrets of the 
different methods. But there are aspects 
of the history of porcelain making that 
are not so well represented tn this litera 
ture. Mostly, it has more to say about 
vyreat artistic achievements, outstanding 
exhibition pieces, and costly porcelain 
made to the order of royalty than about 
utility ware although this is tar more 
important because of the much greater 
volume in which it is produced 

Recently, it is true, a number of books 
have appeared on old English patterns 
But much remains to be told about the 
history of tableware. A welcome contri 
bution to research in this field the 
study now begun by the Nordic Museum 
Stockholm At this museum great 
attention has always been paid to. the 
important fields which fall between 
ndustrial art and handicraft, and thus 
Swedish historians are an especially 
good position to make studies of this 
kind 

Ceramic tableware is of considerably 
,ounger date than is generally realised 
In Sweden land of wood where the 
industrial revolution took place later 
than in Central Europe, the wooden 
plate remained on common peoples 
tables until well into the 19th century 

This ts one reason why there are so 
many objects of historic interest re 
maining from this primitive period in 
Sweden 

The main prerequisite for the success 
of this newly started research work has 
heen the whole-hearted support of the 
Swedish porcelain industry, headed by 
the old-established Rorstrand. It 1s quite 
natural that Rorstrand should take a 
special interest in these studies as it ts 
one ot the oldest china factories in 
Europe founded as early as 1727 
before both Sevres and Wedgwood. With 
its well-preserved collection of old por- 
celain, it is possible to single out the 
different phases of the history of ceramic 
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conductivity, low thermal expansion 
and adequate strength leading to 
good spalling resistance Besides, 
when zircon panel was directly sub- 
jected to most slagging conditions in 
a down-jet furnace at B.C.U.R.A., 
Leatherhead, it showed better resist- 
ance to attack by coal ash slag than 
sillimanite, 


Porcelain 


tableware by studying the production ot 
this tactory alone 

From the earliest) periods are the 
Rorstrand faience pieces much sought 


after by collectors These provide in 
teresting evidence of the reciprocal 
influences of Chinese and European 
taste The Chinese potters was, ol 
course, the unattainable model of the 
European taience makers 

But soon the English) design ideas 
began to predominate when Rorstrand 
started manufacturing the more durable 
flint porcelain early in the 1760's. By the 
beginning of the 19th century Rorstrand 
had reached large-scale industrial produc 
tion in the modern sense of the word, 
making tableware with romantic Swedish 
landscape motifs which stood up well in 
competition with the tamous china sets 
ol Davenport, Derby and Wedgewood 
A great many of them are, by the way, 
still manutactured Then tollowed the 
rich variety of #9th century patterns as 
abundant at) Rorstrand as) anywhere 
This went on until the tamous Stock 
holm Exhibition of 1930, where a much 
needed simplication of tableware design 


took place in line with modern ideas 
Inevitably, the late century 

patterns which appeal to modern taste 

are relatively few This is however a 


matter which is of no real importance 
here. Tf the task of mapping out this 
jungie of Varicties succeeds, it will mean 
a valuable contribution to the explora 
tion of the richly-ftacetted development 
of 19th century taste, maybe dubious in 
itsell, but still highly interesting 

In other connections Rorstrand has 
previously shown great interest in spon 
soring historical research, most recently 
in archx#ological subjects King Gustat 
Adolf, who is himself a prominent arche 
ologist, took the initiative tn starting exca- 
vations in China in the 1920s, where 
huge treasures of pre-historical stone 
ware were unearthed. These finds gave 
a strong stimulus to the development of 
the Swedish stoneware, whose high stan- 
dard today ts not least due to achieve- 
ments at ROrstrand 
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being made on ceramics to. fulfil 


both ordinary insulating and = novel 


requirements more ittention has 
recently been devoted to their elec 
trical and mechanical qualities ind 
Which as probably most) pronounced 


in the matter of high-tension insula 
tor Electrical heating, and high 
frequency and short-wave engineering 
represent further branches which have 
been responded to by comprehensive 
research and experimental activity 
Ihe leading ceramic nsulating 
material for  low-trequency high 
tension fines as still clarmed to be 
porcelain, and for which reason con 
tinuous methods of production have 
Hee developed for porcelain Masses 
of different composition 

While ill desirable characteristics 
cannot be combined in single 
material (although a somewhat corres 
ponding system could nevertheless be 


followed tor all) varieties) many. of 


them may be produced side by side 
thus preventing interference with 
rapid oma production Some of 


these products may possess maximum 
dielectric trength high thermic 
strength, or great mechanical strengt! 
ind in conyunction with rapid) output 


there have been extensive maprove 
ments in torming processes, besides 
the drying and tiring treatments As 
4 CONSE guenee results which formerly 
were deemed unattainable ain the 


electrical porcelain industry have now 
been achieved. bor example, the 
course of regular production, cap 
type insulators for 200 KN. lines wit! 
vuaranteed disruptive voltage of 
145.000 volts. and minimum breaking 
load ol Ib ire produced 
Standardized doub'le-cap insulators in 
the largest size are guaranteed to 
have minimum and mean breaking 
loads of 19.000) and 24.000) Ib ind 
though ceramieally of less favour 
ible torm. are absolutely proof ot 


puncture Por steel radio towers 


Insulators from Recent 
Researches on Porcelain 


N view of zreatly increased demands 


solid) barrel-shaped insulators are 
manufactured for insulating founda 
tions, and which give way completely 
only under a load of 70,000 Ib. per 
sy. in. High-tension porcelain con 
densers for high-frequency telephony 
in the instance of the 2,200) uul 
capitance, 65,000 volt type, have a 
puncture exposed surface of some 
2.000 sq. in. These are subjected to 
in alternating current of 140,000 
volts and 50 cycles in the preliminary 
lest As distinct trom. this. a. stan 
dard cap-tvpe insulator with 
puncture-exposed surtace of not more 
than 39 sq. in., and but slightly less 
than half this testing voltage. is) all 
thats required. Modern high-tension 
multiple wall ducts have the entire 
dielectric stress taken by telescoped 
porcelain tubes. without use of an oil 


or composition filling These are 
made for operating tensions up. to 
132.000) volts. and deviate danger 
from. fire, sooting, and exploston 


Besides this, they combine absolute 
weather resistance and invariability of 
electric properties, with small diameter 
tt the point where the fitting is held 


Porcelain Jackets, Wall) Ducts, and 
Supporting Units. 

Porcelain jackets for the terminal 
bushings of 220 110 KV. open-air 
transtormers of 60.000 com 
prise a single piece, and have a height 
of tt The weight approximates 
to 2.100 Ibo where the petticoat has a 
diameter of 3) ft. and an inside dia 
meter of 25 ft 

One product which is notable for its 
design and dimensions, is the wall 
duct for 330 volt operating voltage. 
ind which is” represented by an 
outdoor-to-interior duct, ft. an 
length, and 1,650 Ib. in weight 

This is composed of tour parts 
with plane-parallel end-faces. which. 
by a spring seated on the terminal 
through-bolt. are kept pressed against 
the flange of the fitting. Even under 
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the greatest temperature fluctuations 
which occur in service, the resilient 
connection of the several components 
so. obtained. ensures absolute ught 
ness of the duct in the horizontal posi 
tion for which it is designed. Com 
pared with the tension against which 
it insulates, the foregoing duct is far 
exceeded by an interior duct ol 
corresponding design constructed fot 
extra-high tension laboratories 
large insulating companies, but which 
is emploved for S60 kV. against 
earth. This has a porcelain weight ot 
1.840 Ib. and is 12] ft. in height, and 
is again a four-part) duct. but) of 
sturdier design 
Outdoor and 

insulators which 
conductors or bus 
in the construction of isolating 
switches for the highest voltages. 
belong to a class of insulators which 
tax the skill of the manutacturers. 
because of the stresses for which they 


interior supporting 
serve for carrying 


bars. or are used 


are made. or because of then 
dimensions The insulators of out 
door rotary isolating switches are 


liable to sutler a heavy coating of ice 
on the contacts of the blades during 
winter, and for which reason, apart 
from high flash-over strength. high 
resistance to bending and torsion are 
also demanded. The presence of this 
ice exposes the rotating central insu 
lator to torsional stresses, while the 
insulators carrying the contacts are 
subjected to bending Outdoor 


isolating switches for 220 kV. operat 
ing tension, for this reason, are 
expected to have their 10) ft. high 


columns of suitable qualities 


These must stand a breaking load 
perpendicular to the axis of some 
670 Ib. and a. torsional breaking 
moment of about 2.100 Ib. at 1 ft 
radius 
More Stringent Requirements of 

Insulators. 


With the advance of high-frequency 
engineering, and developments — of 
electrical heating. the demand for 
insulating materials capable of 
implementing stringent) requirements 
has become still greater. This relates 
to great mechanical strength at high 
temperatures, good insulating power, 
resistance to temperature Variations, 
and low. co-efficient of expansion 
The avoidance of combustible insutat- 
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ing materials switch plants has led 
designs. such as cascade 
cross-hole, and spreader insulating 
transformers, and all large surfaces of 
these which are exposed to electrical 


to novel 


stresses, are subjected) to severe 
dielectric strength — tests The pre 
scribed wall thicknesses and dimen 


sions of the winding spaces must. be 


maintained with the utmost precision 
for the sake of measuring accuracy. 
and because of the close magnetic 
connections of the windings O! 


recent date, efforts have been made to 
revive the use of stoneware for 
high-tension insulation 

This material literally 
to one-piece parts which 
subject to tensile strength, but as its 
dielectric strength is from 5 to 10 pet 
cent. below that of porcelain, thts 
feature has not to be overlooked 

Steatite 1s chiefly used in low-voltage 
engineering with the exception ol 
solid-core and bar insulators, and 
what has been described about porce 
lain in general likewise 
apphes to steatite 


confined 


are not 
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Council of Industrial Design. 
Board of Trade announce that Mr. W. J 
Worboys, B.Sc D Phil. has 
the Presidents invitation to becom. 
chairman of the Council of Industrial 
Design succession to Dr 


accepted 


Fdwards, who retires on January 
having held the appointment for five 
years, and having been a member of th 
Council since its inception in 194 Mi 
Worboys has been a member of the 
Council since June. 1947 The present 
chairman of the Scottsh Committee of 
the Council, Mr. R. A. Maclean. has 
accepted the Presidents invitation to 
remain in office for a further two years 


from Ist February 

A Pocket Size Accounting Machine, 
The Curta machine will add. subtract 
multiply, divide. square. cube and extract 
roots, thus making it very useful 
estimates, interest calcula 
conversions, and so on 


square 
for 


trons currency 


It is fact in operation, easily observed 
and quite durable in) practical use. It 
packs up into a small, neat cylinder 
weighing only about half a pound, and 
is easily carried around. It is of Swiss 


information is available 
Thomas. 46 Lonsdale 

S.W.15 

Nederland 


origin. Further 
from Mr. M. Ef 
Road. Barnes, London. 

Gibbons Brothers Vert. 
The new address of Gibbons 
Brothers Vert. Nederland is Henri 
Jonaslaan. 57 Maastricht The telephone 


number remains as Maastricht 4633 
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THE COST 


OF SMOKE 


By 


W. A. LLOYD DODD 


i(Newcastie Division 


‘INCE the Industrial Revolution the 

daily pollution of our atmosphere 
has grown steadily, and it is only in 
comparatively recent times that really 
practical steps have been taken to re 
duce this unpleasant by-product ot 
modern civilisation, In spite of local 
improvements however, atmospheric 
pollution, and smoke particular 


remains a grave social and economic 
problem 

\ second fuel problem faces us in 
this country, even more pressing than 
the first, for upon its solution depends 
the maintenance of our standard ol 
living already considerabdly reduced 
This ws the present fuel shortage, ex 
emplitied by the recurrent) winter 
crises and likely to be intensified by 
the expansion of coal consumption at 
i greater rate than the expansion of 
output envisaged by the N.C.B 

Not only has the immediate tuel 
shortage to be tackled, but the conser 
vation of our dwindling reserves of 
readily obtainable coal, our only raw 
material of international consequence 


i Vital amportance 


Smoke Abatement— The Problem 


The evils of smoke. and the magn 
tude of the problem of damage to 
health vegetation ind buildings 
mmounting to per year 
at least, need no elaboration 

Ihe cause is clear. The combustion 
of bituminous coal in a raw state 1s 
responsible for substantially the whole 
of the smoke produced in this country 
There can be little disagreement about 
that) What of the remedy 

The burning of raw bituminous 
coal is to be deplored for the two out 
standing reasons of the smoke pro 


» 


Northern Gas Board) 


duced and the chemicals destroyed, 
which must in most cases be other 
wise imported. The domestic fire 1s 
the worst offender as tar as the pro- 
duction of smoke ts concerned, not 
only because of the more destructive 
nature of the soot due to its higher 
tar content, but because it Is respons- 
ible for about half of the total smoke 
produced in this country while only 
consuming one quarter of the total 
coal used 

In the industrial field, gaseous fuel 
has been steadily superseding solid 
fuels because of its many advantages, 
lending itself so obviously to automa 
tic and accurate temperature control 
ind enabling the provision of the re 
guisite furnace atmosphere, apart 
from. the increased cleanliness and 
ease Of operation 

The pottery industry is a_ typical 
example. where the gradual replace 
ment of solid tuel by gas 1s assisting 
in no small measure to clear away the 
perpetual smoke cloud which has 
hung over Stoke-on-Trent. The an- 
nual gas consumption of the pottery 
industry in) Stoke-on-Trent is now 
some 300 million c. ft. as compared 
with 7! million in 1932. this increase 
being due almost entirely to the re 
placement of coal-fired bottle kilns by 
gas-fired continuous tunnels. 

On Tyneside, too, the industrial gas 
load has been steadily developing as 
shown in Table 1, and the replace 
ment of the majority of coal-fired 
furnaces by gas-fired ones has brought 
about a big improvement atmo- 
spheric conditions Boiler-chimneys 
would appear to be the chief offenders 
today, and even these are tied to raw 
coal for economic reasons very much 
less strongly than they were. Many 
of the most recent boiler installations 
in this area, one with an_ installed 
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TaAKLE | 
INDUSTRIAL GAS CONSUMPIION ON 
TYNESIDE 
Million theres veat 
industrial and Bas 
commercial solu 
1933 ( 
11 37 
1939 40 
1942 54 
1945 23°4 44 
1948 29:2 34 
29 49 


Steaming capacity of 40,000 Ib. hour, 
are fired by gas, and as gas becomes 
more readily available this movement 
will gain momentum 


Supply of Smokeless Fuels 

Let us turn now to the availability 
of smokeless fuels, which term refers 
normally to the following classes 

1. Anthracites and dry steam coals 

2. Smokeless briquettes 

3. Gas 

4+. Gas coke, coke oven coke and 

low-temperature coke. 

Electricity has been omitted because 
its use for heating can, in the national 
interest, be justified only in’ special 
circumstances 

The reserves of the first class are 
good and an increase in output would 
certainly be possible. Pre-war pro- 
duction was about 11,000,000 tons 
per year, and while it is understood to 
be considerably less at) present, it 
could) probably be raised to say 
16,000,000) tons per year over a 
period of a few years. This, while 
helpful, would be a comparatively 
small contribution to our require 
ments, and such a statement applies 
even more strongly to any possible 
increase in the supply of smokeless 
briquettes 

It is clear, therefore, that for the 
substantial increase in the supply of 
smokeless fuels necessary to obviate 
the combustion of bituminous coal in 
apphances which produce smoke, we 
have to rely largely on an expansion 
of the carbonising industries produc 
ing gas and coke 

In order to ensure the highest pos 
sible production of goods, at present 
largely for export and rearmament, 
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and to ensure the increased rates of 
production per man-hour necessary to 
keep prices down while labour and 
capital costs rise, we, in these islands 
must make the best possible use ot 
our natural resources, particularly 
energy 

I stress energy, because in this in 
dustrial age, the wealth of any society 
Is so obviously related to the quantity 
olf energy it puts to good account 
Thus the available energy per person 
in the United States is approximately 
twice that available per person here 
While in) countries like India and 
China the figure is only about one 
tenth of the energy available to an 
individual in this country 

Therefore, unless we tackle this 
task of increasing productivity by in 
creasing the avatlability and etlicienes 
of utihsation of energy in the form ot 
fuel and power immediately and 
Wholeheartedly. our Standard — of 
living must continue to fall 


Energy Sources 

Disregarding atomic energy, whose 
future practical value ts still somewhat 
unpredictable, our native energy re 
sources are largely limited to coal 

Hvdro-electric and wind power 
while capable Ol some development 
are not considered likely to yield more 
than a small proportion of our needs 
In 1949 water-power generated just 
over 1,000 milhon k.wch. out of a 
total electricity production of over 
49,000 million k.w.h., 2! per cent 
In 1930, water production produced 
3 per cent. of the total 

Production of crude or shale oi] in 
this country is very limited. Com 
pared with 17,500,000 tons of petro 
leum, crude or refined products, m 
ported in) 1949, home-produced 
totalled only 150,000 tons 

It is clear, therefore, that we are 
almost entirely dependent upon coal 
for supplies of native energy, and the 
fact must be faced that the proper and 
most effective utilisation of our coal 
resources 1s absolutely vital 


Utilisation of Coal 


In a. stimulating paper, entitled 
“Inetliciency,” presented to the Insti 
tute of Fuel in) March, 1946. My 
Oliver Lyle attempted to assess the 
overall efficiency with which coal was 
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Tonnage (1980) Overall ethcien 
CGsas and Coke 000 
Industrial heating 34,300,000 93 
Non-industrial and domestic 42 800.000 17 
Power 67 400,000 
193. 300.000 
3 


SHIPYARD PRAME FURNACE 


bquivalent weekly coal CONSUMPTION 


Annual atmosphenec pollution (tons) 


used in this country, and arrived at a 
figure of 1S per cent 

This figure is somewhat staggering 
but there can be littl doubt that it is 
substantially of the right) order ot 
magnitude af anything it ts likely to 
be high rather than low. Perhaps the 
importance of raising this overall 
etticiency figure of IS per cent. ts best 
emphasised by the fact that an im 
provement of | per cent, Le, to 16 
per cent, would mean a saving 
some 1,800,000 tons of coal per vear 
or the work of 3,000 miners 


Scope for Savings 

To arrive at his overall efficiency 
tiwure, Mr. Lyle estimated the division 
of our coal consumption between four 
major methods of use 

1. Conversion to gas and coke 

> Combustion raw, for industrial 

heating: 
Combustion raw, for commercial 
and domestic heating 

4} Conversion to powel 
ind attempted to assess the overall 
efficiency of use in each class 

The etliciency figures obtained are 
as applicable today as they were in 
1944. no recent developments having 
been of sufficient consequence to etfect 
any appreciable alteration, but some 
slight alterations are required to bring 
the tonnage distribution figures up to 
date. since the comparative figure for 
the total home consumption of coal 
in 1980 was 193.3 million, an increase 


wal-fired Gas-fired 
tons) 
Smoke 17 
Ash 18 
SO 33 


of 166 milhon tons over the 1944 
figure 

\ careful survey of 1950 coal con 
sumptions, industry by industry, has 
led to amended version of 
Mr. Lyles figures (Table 2) 

Power, which here includes factory 
steam engines and the railways, as 
well as electricity generating stations, 
has its own particular applications for 
the driving of machinery and_ provi- 
sion of lighting, and it is not proposed 
to discuss it on this occasion, when 
the primary interest is in the other 
three items which cover the use of 
coal for heating purposes 


An Example 

\ coal-fired trame heating furnace 
in a shipyard was double sided, and 
output requirements necessitated both 
sides being in operation, the coal con- 
sumption averaging 30 tons per week. 

This furnace was converted to gas 
firing, and the use of one side of the 
furnace only was found to be neces- 
sary to meet the same production, the 
gas consumption averaging just over 
1.800 therms per week requiring the 
carbonisation of only 23 tons of coal 
per week. It must be remembered in 
addition, however, that the production 
of this gas is accompanied by the pro- 
duction of 12 tons of coke together 
with tar. benzol and = sulphate” of 
ammonia, which are available for 
other purposes 

Assuming the coal-tired furnace to 
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have been typical of general industry, 


annual atmospheric pollution will 
have been reduced trom something 
like; burning coal, 17 tons smoke; 


S tons ash, and 83 tons SO, to, burn- 
ing gas, S tons of SO. with no emmis- 
sion of smoke and ash (see Table 3) 
even if one includes the carbonisa 


or, 

tion process itself and the combustion 
elsewhere of the 12 tons coke pro- 
duced at the same time, 20 tons of 


SO. with only very small quantities of 
smoke and ash 

In addition to these two national 
gains, of reduced coal consumption 
and of reduced atmospheric pollution, 
the shipyard has gained to the extent 
of a considerable reduction in weekly 
fuel and labour costs for the furnace 

Thus, the particular, and in 
general, it is clear that a considerable 
reduction in the national coal con- 
sumption can be achieved by the re- 
placement of bituminous coal burned 
directly in) domestic and industrial 
appliances by gas and coke 

Industry has been turning steadily 
to gas for the past twenty years, be- 
cause of its many advantages in the 
accurate control of temperature and 
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furnace atmosphere, and the figures 
tor the expansion of the use of gas on 
Tyneside for industrial and commer- 
cial purposes has already been given 
in Table 1. 

Developments in the field of gas 
and coke utilisation are occurring all 


the time, and the heating processes 
which cannot be eflectively carried 
out on an economic basis by either 
gas or coke are few indeed 
Summary 

The current evils of too much 
smoke and too little tuel are known 
only too well. 

A major contribution to the solu- 


tion of both these problems can be 
obtained by the gradual replacement 
of all bituminous coal at” present 
burned raw for industrial, commercial 
and domestic heating purposes, by gas 
and coke 

There would be the additional ad 
vantage of the recovery of the valu- 
able by-products at present destroyed 

Such a project would be little more 
than a speeding up of existing tenden- 
cies, but would require the doubling 
of our present carbonisation capacity 
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p" KINGION'S ES LAD. C iifton Junction Manchester require a 
technical assistant to the of Applicants 

t have had soun hint experience 
ind experience. Write 

nee. ete, to the Personnel Officer 


vluze department 
nd preferably 
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PLESSEY CO. LED. invite 
Manager possess technical 
tro-C} product 
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nowledge und comme! le perienee 
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\ ACTURERS 
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South are seeking a young with 
wal Knowledge of the heavy clay industry, particularly of burning 
experienced and qualified guidanc His 
y methodical control of drying and firing 
cts would depend on initiative 
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LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
LONDON, W.1. Telephone: MAYtair 8546 
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Pioneers of De-Atring Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 


4 
¢ 
} J 
ey, 
gk 
= Thus new ur range—1s 
ne hine where mnall ir 
intended Ss a high-speed production machine where small de-aired 
extruded are required 
If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory If contained with motor, drive, vacuum pump and air filter 
as a single unit 
It 1 roodust tw tage Machine with totally enclosed gear DOX WIth Wwornl 
drive It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled tor cleaning and correctly reassembled afterward 
‘ 


